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FULL-TIME FOUR-WHEEL DRIVE 

Ramcharger was built especially for people who 
like to got off the beaten track. It has a frisky 
four-wheel drive that’ll keep you going when the 
going gets roughen rain, snow, or mud. And 
“full time'' means you don't have to shift in and 
out of four-wheel drive or get out to lock 
or unlock the front wheel hubs. Front disc 
brakes are also standard. 



CONSOLE ICE CHEST 

tf you opt for Ramcharger’s 
deluxe interior with plush 
bucket seats, you get an 
insulated cooler right in the 
console. Just pack it with 
ice and a few cans of your 
favorite beverage. It's an 
exclusive. 



SHORT TURNING 
DIAMETER 

With a turning diameter of 
35,4 feet, Ramcharger gives 
you the kind of maneuver- 
ability you need— especially 
on those back country roads 
that are Ramcharger’s natural 
element. 



REMOVABLE STEEL ROOF 

Ramcharger's optional steel roof seals out 
wind-noise and rain. And because it's 
double-wall steel instead of fiberglass, it 
gives you even greater protection. {A soft 
canvas top is also available.) 

AND MORE The options go on 
and on: An easy-to-operate lift gate. {It 
comes with the optional steel roof.) Two 
towing packages, An outside spare tire 
mount. A 35-gallon fuel tank. Heavy-duty 
springs. Air conditioning. Automatic trans- 
mission. Automatic speed control. Power 
steering. Roll bar. Skid plates. Tires ranging 
up to 10.00-15/B. And a choice of four dif- 
ferent engines from the 318 VB to the power- 
ful 440 VB— all with stan- 
dard Electronic Ignition, 

EXTRA CARE IN ENGINEERING Dodge 
MAKES A DIFFERENCE IN DODGE 
...DEPEND ON IT, 



Dodge Truths 








Qif of a amiinumg $erit$ Remington Reports 



When a rifle's as good as the Model 700 , 
why improve it? 



Thl 



On 



Great performance. Great looks. They've 
made the Remington Model 700 America's 
best-selling bolt action center fire rifle. 

It' s why so many experienced hunters would 
not rely on anything else. 

And now we've improved the Model 700 five important 
ways. Introducing our new 
stock. First and foremost, you'll 
really be proud of the 70*0 BDL 
with its deep, sharp checkering, 
cut 20 lines to the inch. And it 
wraps all the way around the 
fuller, deeper fore-end to fit 
your palm better. 

And a redesigned anti-bind 
bolt that prevents drag or hesitation when you push it home. 
We moved the bolt handle forward, too, just enough to make 
it miss your forefinger on recoil. 

A new rear sight. Easier to adjust for elevation and wind- 
age, Easier to read because of the highly visible graduated 
markings. Easier to detach when you're ready to mount 
a scope. 

We've put more grip in 
the pistol grip by mak- 
ing it slimmer at the 
wrist and fuller at 
I the grip cap. To 

give you greater comfort and control. 

Followed by a brand-new follower. 

This one's lough stainless steel. It's 
a more expensive process, but it 
pays off in strong, smooth op 
eration. 

Other new features; the 
butt plate (it now has four 
screws to eliminate any 
chance of warping), in 
magnum calibers a new 
presentation-type 

recoil pad and a __ _ 

checkered grip 
cap now make 
the 700 BDL a 
better than ever 
gun to buy. 

And don't overlook 
the existing features 
which helped make the 
Model 700 America's best- 
selling bolt action center fire 
rifle. 



The strength of its bolt action is unsurpassed. 

The famous three rings of steel action remain 
the heart of this great gun. When loaded, 
the cartridge head is completely sur- 
rounded by three rings of solid steel- 
the bolt head, the barrel and the 
receiver. There are no extractor 
cuts to weaken this critical area. 

The 700 Is so accurate its 
design was used as the 
basis for the Remington 

” 40-XB Bench Rest com- 

petition rifle. 

The choice is yours., .the 
handsomely crafted 700 BDL 
Custom Deluxe or the 700 ADL 
Deluxe. The BDL, with its preci- 
sion-contoured Monte Carlo stock 
protected by Du Pont's tough RK-W 
finish, black fore-end tip and white 
line spacers, hinged floor plate, jeweled 
bolt and sling strap with quick-release 
swivels starts at $3S9.95*The ADL, with 
Monte Carlo stock, skip-line checkering, 
and DuPont RK-W wood finish, is priced 
from $164,95*. 

Caliber selection for the Model 700 is almost 
unlimited ... a caliber for every kind of hunting, 
from varmints to elephants, 

T 3 get the best performance from your Model 700, 
it makes sense to use the ammunition that was made 
for it. Remington "Core-Lokt" or "Power-Lokt" car- 
tridges pack the stopping 
power you r eed when one 
shot makes tie difference. 

For more information 
on the complete line of 
Remington products, 
write for our free 1974 
full -color catalog. Send a 
postcard to; Remington 
Arms Company, Inc., 

Dept. 506, Bridgeport, 

Conn. 06602. 



Remington 

Great gun* deserve great ammunition. V> 



MODEL 700 CALIBERS 



CALIBERS 

22-250 Rem. 

222 Rem. 

223 Rem. 

25.06 Rem. 
6mm Rem, 

243 Win. 

270 Win. 

3GMJ6 
308 Win. 

7mn Rem. Mjf. 
264 Win. Hi;. 
300 Win. Mar 
375 H4H M»£. 



3FDB-PYU-641L 
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Its in this free book. 



If your son is eight years old, he should be 
ready for his first Daisy B B Gun. Our 
free hook, “The Air Rifle Marksman by Daisy,, 
will help you decide for yourself. 

This book tells you everything you need to 
know about B B Guns, including the rules 
of proper gun handling and good sportsmanship. 
How to set up indoor and outdoor shooting 
ranges. Where your son can be enrolled in 
shooting education programs. It shows you 
33 great Daisy models. Four models 
especially made for 8-10 year olds. Sixteen 
models for UM5 year olds. And for more 
experienced marksmen, there's a section on 
Power Line^ adult air rifles for shooters [6 

and older. 

Pick up your free copy of "The Air Rifle 
Marksman" at participating Daisy dealers. 

Qr write and we ll send you one. You can give 
your son a unique sense of responsibility and 
accomplishment with his first Daisy B B Gun. 
And now is a good time to start. 
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Carbon fouling. 

Dry. fluffy black carbon 
deposits may result from 
such out-of-tune 
conditions as over-rich 
carburetioma faulty 
automatic choke, a 
clogged air cleaner or 
spark plugs too cold for 
your driving conditions. 



Lead fouling. 

A coating in shades of 
grey, brown or yellow on 
the insulator tips and 
electrodes of your spark 
plugs indicates lead 
fouling. This can be caused 
by using a fuel with an 
improper octane rating. 
Spark plugs with a shiny, 
glazed coating must be 
replaced. 



Worn-out spark plug. 

Deposits— and electrode 
wear— indicate that this 
spark plug has been used 
beyond the manufacturer's 
mileage recommendation. 
Must be replaced, as part 
of a tune-up. or it can start 
robbing you of gasoline 
mileage. 



Nobody needs 
gas robbers these days 

Pictured above are some of the gas thieves that eat into good gas mileage: 
spark plugs that show your engines not in tune. 

Tune up with AC Fire-Ring Spark Plugs. There’s a correct AC Spark Plug 
for your car and your kind of driving. Even if your kind of driving has changed. 
That’s why a tune-up with AC can help you get improved gas mileage, right now, 
when you need it most. 

But, remember, even with AC Spark Plugs, always check with your 
owner’s manual before any installation. Just to be sure. 
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Homebuilt made from wingtip tank. .109 




Backpack paint 
remover * * .152 



Patience: A 
game to test 
your skill.. 162 




Pedal cars: Gasless way to go . . 9B 



Worth writing (or 



$86 



ON THE COVER: 'Swinging* beach house lhal 
rotates for a view in any direction* 
illustration: Ed Vaftgursky 



AS A SERVECE TO READERS, Pfcputer Mechanics 
publishes newsworthy products, techniques and 
scientific and lecftnolOoital developments. Due lo 
possible variance in the quality and condition of 
materials and workmans hap. Papular Mechanics 
cannot assume responsibility for proper applica- 
tion of techniques or proper and safe functioning 
oi tn an u Taolu red products or reader-built projects 
resulting from plans published in this magazine. 
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"5 acres? 50-ft. lot? 
There's a Hudson Power 
Sprayer for your ^ r\ 

says Jerry Baker, “America’s Master Gardener” 



New! Hudson 
Cordless Electric 
Sprayer! 

The right *n easy way to spray! Portable 
power makes it easy! Exclusive MiniMax’ 14 
nozzle sprays the minimum amount . . . 
gives maximum coverage. A half-gallon 
filling covers dozens of shrubs, plants, 
bushes , . . even small trees. An overnight 
charge is good for three or more fillings. 
Goes anywhere . . . extra reach, fold-out 
extension puts the spray right where 
needed. Adjusts for fine mist, coarse, or 
tong-range, 10-ft. spray! For Vi or 1 gallon 
of spray! 



Make it easy on yourself! 

Use a Hudson 
Suburban 1 " 

Power Sprayer! 

Got a good-sized yard and garden to 
protect? Make it easy on yourself! Use a 
Hudson Suburban 1 " Power Sprayer (gas or 
electric). One 12% -gallon filling may be all 
you need. Does all spray jobs in quick 
order . . . from big lawns to big trees, plus 
flowers and shrubs, tool Ride while you 
spray! The Hudson Suburban Trail-n- 
Spray M Power Sprayer hitches 
to your yard tractor or riding 
mower, The easiest way to 
handle the big 
spraying jobs!* 



Power up with <^oi» ***"> 



H, O. HUDSON MANUFACTURING COMPANY 

Chicago, IL 60611 U.S.A. * im H 0 Mro . c0i 
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-SAVE. SAVE! 

INTERESTED IN SUN POWER? 

SOIRREilERCIZER 

Convert sunlight Into electricity 
using solar cells proven by the 
space program, Complete descrip- 
tive teat & plans for portable, ver- 
satile units in watertight housing 
adaptable to your! 

Cimpilii, RV Canptr, Best *YncDi. CkMu-todn, 

R»dcli, Firm, CeilBfa, Ap»rlm<Dt tnd llcuti. 

ONE BET ONLY $ 7,95 I 

THE HIEL SAVER GUIDE 

Fsffli ft pAffl* Of fuel saving 

aec*tiOrtv* and invention* to assist you in 
improving your fu*l consumption ZO 30 fi 0 l! 
TOUR OPPORTUNITY $ 3.05 CbiH Ben a 



FUEL LOG Chock Box a 

Keep a yearly running record Of your mpf, 
CO(t per mil« r gph, etc. and compare between 
41 «erent fuel nving methodi. ONLY S 2 9 B 



EAR POOL ORGAniZER 

Arrange your who, where, when, irltlt sample* 
of acbeduling, monthly schedule card* and 
remlnatr alipi for ea, member. ONLY tB.Bi 



DI5COUNT BUYER GUIDE • 

Inflation killing tbs budgst? Learn 
THE METHODS 07 SMART BUDGET BUY 
INO. FINDING THE TRUE BUY AND COST 
1FFECTIVE BHOFF1NQ. ETC.. ONLY S 3,05 
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The day Bill told off his boss 





qh h yeah? I've got news 

FOR YOU, MR. BE MIS, 

I V€ GOT ANEW JOB 
OFFER WITH A REAL 
FUTURE ... AT TWICE 



YOU PUNCHED IN SEVEN 
MINUTES LATE. I'M DOCKING 
YOU AN HOUR'S PAY, AND 
IT BETTER NOT HAPPEN 
AGAIN,.. OR ELSE / 



* 




saw 



c 



HAH! ANYSOOVT) 
BE CRAZY 
to pay ygu 
THAT MUCH! 



THAT’S WHAT 
YOU THINK* 
TVE BEEN 
lEARNiNG 
ELECTRONICS 
IN MY SPARE 
TWE AT HOME 
FROM CJE... 
AND NOW I CAN 
TAKE MY PICK 
OFGOOOJOBS1 





YOU GOTTA 0E 
KIDDING i YOU? 

in ELECTRONICS 



YES/ NOW I'VE GOT A CAREER, 
Cl E MADE IT EASY SO GOOO-0Y 
TO YOU ANO YOUR CRUMMY JOS f 




ARE YOU WORKING FOR PEANUTS IN A DEADEND JOB 7 
GET SMART. SEND FOR 2 FREE BOOKS LIKE BILL 010/ 



Be suit to sswl tof y&ur 1 f R i 

i rail If ins tees «n»itd, write b Cleveland Imtitute t[ 

OttlnMfc* Inc.. J776 EaU t7Wr Sfwes, CfentwiJ, Ofne iill-. 



1"“ < — — i 

f creve,and Institute 

I V# I C of Electronics, Inc. 

[ 1Z7S EeasC T7t :h Scnt^t, C'c^tind. Oh q 44114 

Attredited National Ha™, Stud* CUantJ 

P-ease Send me yuur 2 FREE BOOKS describing the 
I opportunities In Dec Ironies and Jidw ta prepare for them. 



MUihl 

City 



Slate. 



-*P 



APPROVED FOR TRAINING UNDER G.l. BJU 



Veterans and Se-rv icemen : 

_i tl- e-Lt h-eia T*r <5.L. Bid inlofrr.ilkjil. 




A 
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WATER POWER 

UNCLOGS DRAINS 








Superduper drain dedogger 



By simply connecting this amazing new tool to 
your garden hose, the chore of unclogging sinks, 
tubs, showers and the like is made easy. When 
water is turned on r Drain King expands and locks 
itself in a pipe. Pressure forces strong jets of 
water through surge valve to dislodge blockage. 




NEW BREAKTHIIU IN SMALL JET-ENGINE DESIGN! 

POWER VOUR GLIDER, SMALL PLANE. HELICOPTER, 
HANG-GLIDER, HOVERCRAFT, ICE SLED. HflAT t GO-KART. 




■ CVaLUT'CmJlRV new *et. allwhojec nriwitvEL 

AT ITS NJWEfl, SlMFUCkTY. RU0HHUTTON STA HTINQ. 
FINOEH-TIF CDHTBSL TH H-OTTLEABLjE, SAFE. 

HE LIABLE eeOLOdltALLr CLEAN EXHAUST, NO 
“OM. wo VrUBLE FLAME. ILtAWLI THRUST. WT 
- I Xp 1 1 LBS. 



DCMT-YOURSELF JET ENGINE 



■SEHO II I liifl PHOTO Of C»ll L <11-1-40 JET 
ENGINES BEQOfUfiE}, Lit tRATURE. PRICE LUTS, 



IIZ.W - GS MS, I!G,» - G6 2 40 JET ENG, COWTOtfCl lOH PLAN'S 
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LETTERS 



TO THE ED ITOR 

How d’you build the Bug's body? 

Before 1 spend nearly $15 on plans, I would 
like to ask a few questions about the 
Boonie Bug (page 94, March PM), How or 
where are the fiberglass panels that make 
up the body and doors obtained or made? 
Do you make them yourself or do you have 
a fiberglass shop make them? 

MOUNTLAKE TERRACE, WASH, PON PETERSON 

Complete instructions for laying up and 
fiber glassing the body panels are included 
in the manual and plans , so you can do it 
yourself , However , there's no reason you 
couldn't have it done by a professional. 




The body panels are formed from stan- 
dard insulation sheet material with cloth 
fiber glassing applied to the interior and ex- 
terior surfaces. The resulting body is 
completely watertight , weatherproof and 
extremely warm and noiseproof because of 
the use of thick insulation panels in the core. 

For targe r detailed plans and complete 
instructions for building the “ Boonie Bug ft 
camper on a Volkswagen bus chassis, send 
$U .95 to Popular Mechanics, Dept. BEL, 
Box 101U, Radio City , New York , N.Y. 
10019. Request plan No. B1307. 



Belter to stay in bed? 

The approach S.3. Miner makes to a com- 
parison of various means of travel ( Letters , 
page 8, March PM) is so ludicrous in its 
attempt to uphold my grandfather’s kind of 

(Please turn to page 11) 
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STUD'' 



servicing 

electrical 



appliances 



For exfro income, a job sJufl 
in demand, a business of pour 
own — or fo save money on 
your own appliance repairs. 



Name_ 



_ Age_ 



_Siate_ 



Cj L heck hfrt for facts on Sew Cl BilL 

Accredited Mtmktr Srukmat Home Study Courted 



MAIL COUPON ABOVE 
FOR THIS 



NRI 

CATALOG 



AVAILABLE UNDER NEW Gl BILL 
If you served since January 31. 1955, 
or are in service now. chedt Gl line 
in coupon above. 



A new , short, easy course trains you at home 



Now you can prepare quickly 10 do professional 
appliance servicing at home in your spare lime. 

You arc ready to start servicing appliances after 
only a few lessons. The entire course can be finished 
in a mailer of monihs. 

This is I he fastest w ay to a new job or sk ill or 
extra income or a business of your ow n. Wherever you 
Jive or want to Jive, you’ll find a demand for lop-noicb 
appliance servicemen. 

There are probably thousands of broken appli- 
ances right in your neighborhood. These can mean 



to make $5 to $7 an hour fixing appliances for friends 
and neighbors. 

Low -Cost training plans cover — 

* Small and large liu me appliances 

* I arm and commercial equipment 

* Portable electric tools 

* Small gasoline engines 

— there is even special training to prepare you 
for air conditioning and refrigeration. 

Special NRI appliance testing equipment is in- 
cluded in your course at no exlra cost. Mail coupon 
for your FREE NRI Catalog. No salesman will call. 



cash profits for you starting soon. Use your spare lime 



NATIONAL RADIO INSTITUTE * APPLIANCE DIVISION 

Washington, D, C 20016 



LEARN THE 

PROFESSIONAL METHOD 
OF APPLIANCE REPAIR 



SEND FOR FREE CATALOG 

Appliance Division. National Radio InMiiuic si 

Washington, D.C. 2001 fr 

Send me your illustrated free book that lells about opportunities 
in Servicing Electrical Appliances, and gives details of NREs 
simplified training plan. I understand there is no obligation, no 
salesman will call. 
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These 

Many heads turned when 
Charles Tripp, “Armless 
Wonder,** and his friend 
Eli Bowen, "Legless 



Wander” rode their 
bicycle built for two. 



These are just a few of the many "mistakes of Nature” included 
in Frederick Drimmefs fascinating new book, VERY SPECIAL 
PEOPLE, What makes them very special is that they were all 
born "curiosities"' and they all lived unusual . lives* Like Chang 
and Eng. the original Siamese twins, who were joined at the chest 
for life. They married sisters, set up separate homes, and fathered 
22 children between them! 

Then there was Grace McDaniels, who was hilled as the ugliest 
woman who ever lived (and her photo proves it). Believe it or not, 
Grace received several proposals of marriage before she accepted 
one from a handsome young man. They had a perfectly normal son, 
who grew' up to he his mother's manager! 

'John Merrick, the grossly deformed "Elephant Man," was deserted 
by his heartless manager. Befriended by a kindly doctor, Merrick 
became quite famous and was frequently visited by Royalty. 

AH the stories in this book are true, and we have over 65 rare 
photographs to prove it. Never has one hook been so complete. 
There are chapters on giants, dwarfs, fat people, armless and legless 
wonders, hermaphrodites (half man, half woman), bearded ladies, 
and numerous other human oddities. 

This is not just a picture hook of “freaks," The author treats these 
people with insight, compassion and the dignity one earns by being 
born different from everyone else. 

VERY SPECIAL PEOPLE will also teach you one of the most 
important lessons that life has to offer: the incredible ability of man's 

mind, soul, and soirit to overcome any physical imperfection no 

matter how hopeless ft may appear. Read this book and you will 
never indulge in self-pity again . MONE YBACK GUARANTEE. 
ONLY $5.95, hard covered, 412 pages, 67 photographs. 



"Jacques" was the name 
Jean IJbhera gave to the 
miniature twin that grew 
out of his body. 




BROADWAY BOOKFINDERS, DEPT. RS 141 * 
245 WEST 19 ST., NEW YORK, N.Y. 10011 i 

Please rush me Very Special People at $£.95 ea,| 

(plus 60g post, and hand.) Enclosed is my check/] 

M.O for I If not completely satisfied,! 

1’H return it within 15 days for a full refund. | 



address. 



Pastrana 

was to ugliness 

What Marilyn MortrOe 
was to loveliness. 



- tip. 



please print I 



Make your check or money order payable 
to Broadway Bookfinders. 

Broadway Baokfinders, 1975 
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LETTERS 

(Continued from page 8) 

prejudice against the airplane that I must 
not pass it up, (Grandfather died in 1931 at 
the age of 94.) 

Mr. Miner would make the comparison on 
a time-spent basis rather than the distance 
traveled, ignoring the purpose of travel is 
to go from one place to the other. 

I would like to suggest to Mr. Miner's 
approach that a comparison with walking 
would get a much more favorable result. 
Then, if the danger of an accidentally 
sprained ankle is detrimental, we could go 
to the crawl. One step further — more peo- 
ple die in bed than elsewhere, but then on a 
comparison of time spent as compared to 
elsewhere, the statistics are much more 
favorable. Hut then, on the other hand, we 
aren't getting anywhere lying in bed. 
YUMA, ARIZ, WALT WILLIAMS 



stated that the template was for %-inch 
squares. I was just wondering if the 
squares should indeed be % inch — or 
should they be 1 inch? 

SANTA ANA, CALIF, GEORGE H, MOFFETT 

Yes, anyone who makes the chandelier 
should rule off his grid drawing 1-inch 
squares , 



Useful light reading 

Thanks for the useful article, Safer Fluo- 
rescent Lighting (page 134, March PA/). 
Fve been wondering if my home's light 
fixtures were safe. I've now called an elec- 
trician to change them. 

KINGSPORT, TENN. H. S. YOUNG 



Squares should be larger 

In Classic Chandelier You Can Make for 
Less Than $J^5 (page 158, Feb. PM) you 



Leave a little sawdust, please 

The workshop article, A Great Shop That* 8 
Neat , Noiseproof and Productive (page 69, 
March PM) t certainly shows an enviable 

(Please turn to page 12} 



Berman Survivors' 




In New England, where we build Herman 
Boots, most things are made a little better. 
Partly, it r s pride in craftsmanship. But 
mostly, it’s because things up here have to 
be made a little better. That's why we build 
Herman Mountaineers out of the best ma- 
terials we can find. Tough green pebble- 
grain full grain rawhide vampsand quarters 
for long wear. Soft full gram shafts and 
tongue for suppleness. Ensolite? insulation 
for warmth. Even at — 20 Q . Tan full grain 
cowhide lining . . . right down to the 
cushioned insole. And once the upper is 
built, we lock it to the surest looting you'll 
lind: The Vibram^ sole and heel. 8" boot— 
*7197. BVi" bool-*7197-6. Mountain 
Shoe - *4606. All in green raw- 

hide .v th Vibrarn ^ 
sole and heel. 

When you're 
looking for the 
best, look 
up a pairof 
Hermans, 




J, M HERMAN SHOE COMP AN V, 
DEPT. 34. MIL LIS, MASS. 02054 
I'd like to try a pair Ol Survivors 
lor mysell. Send me your 
catalog and the name ot 
my nearest Herman dealer. 
PM’MB'4-5 

Name 



FREE CATALOG 



Address 



Slate Zip 
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C A CV ONE HAND 
CHOI OPERATION 



LEAVES 
OTHER HAND 
FREE... 



..TO HOLD 
MATERIAL 
IN PLACE 






HEAVY DUTY 



STAPLE 



SHOOTS One SQUEEZE drives a 



m staple with EASE . . • into the 
H hardest wood, plywood, Masonite, 
composition board, plastic 
even soft metals! A one 



WHEREVER hand operated Arrow T-50 
YOU’D DRIVE Staple Gun provides the 
a P° wer and versatility to 

A NAIL! handle 1,001 home fastening 
jobs— FASTER . . . CHEAPER . . . SETTER! 



HANDY CHECKLIST OF SOME OF MANY USES 



* Insulating 

* Weatherstripping 

* Re-upholstering 

* Wire fencing 

* Tacking rug pads 

* Repairing screens 

* Electrical wiring 



• Installing ceiling tile 

• Trimming shelves 
■ Covering valances 

• Installing panelling 

• Boat fiberglass 

• Fastening decorations 

• Vines to trellises 



Available at Hardware. Lumber, Building Material, 
Stationery, Variety Stares & ether Retail Outlets, 




LETTERS 

{Continu e d from page ft) 

layout, but, like many such presentations, 
the antiseptic conditions would do credit to 
a hospital operating room. 

Couldn’t you just leave a little sawdust, 
assorted shavings or a bit of plain dirt 
around to make us run-of-the-mill shop 
owners a little more comfortable? 
HOUSATGN 1C, MASS, ROBERT E, ElXIOTT 

Instead of “ Great Workshops /' we ought 
to do a series of “Unexpected Visits to 
Editors’ Workshops ** There* A be enough 
sawdust, shavings and debris to make every- 
one happy. 



Tips on workbench building 

I am in the process of building my own 
workbench, but I don’t quite know how to 
start. I have read several articles on build- 
ing a bench, but for one reason or another 
I didn't like them. My biggest hang-up is 
the top of the bench. 

CUYAHOGA FALLS, OHIO L, E. WILSON 

Workshop Editor Harry Wicks advises: 
"Most workshoppers customize their 
workbenches to suit individual require- 
ments . The main point to keep in mind when 
you're building one is that the bench must 
be solid and wobble free. 




“This sketch shows a basic method of 
constructing u solid workbench. This bench 
has a 60-inchdong top, and “oui-to-out" 
dimensions of the legs can be from 48 to 52 
inches . The bench can be built as long as 



12 



POPULAR MECHANICS 



(Plerne turn to page U) 



INVEST IN YOUR SPARE TIME 




Building the Scorpion is an investment — its 
worth more when its completed than it costs 
for the parts. Professionals and novices from 
New York to California have constructed and 
learned to fly Scorpions ♦ The Scorpion is a 
practical low-cost helicopter, it takes off 
vertically and carries 
435 lbs. at 75 mph. 
ft's light enough to 
move around by your- 
self and small enough 
to fit in your garage. 



Jack Relief is a professional 
helicopter pilot. He built 
the Scorpion because he 
wanted to fly his own ship 
'just for fun. Jack says 
the Scorpion "fully meets 
my expectations 





When Bill Rice completed hfs construction, he had his ship checked 
out by Rotorway representatives. Bill said. I took my rime building 
my craft because I wanted ii to be right when it was finished. And it 
was' Bilfis having a great time learning lo fly his helicopter. 





FREE 



* Listen irt on a fascinating and informative discussion with Scorpion builders 
and pilots . Learn what it feels tike to fty a Scorpion. Find out where you can 
commute Hear how Rotorway s step-by-step program makes construction 
understandable and accurate. Learn why the Scorpion has been so successful. 



P RotorWay 

Send SB now 

tor graphically illustrated 
cotor package containing; 

\ ‘ ft&inonf 

1 * F Bitfafflentfl'Si of idorcialt flight 

¥, ■ lUusluited LifW Jiuwuirt-rs 

t ■ He* you Inm lo Ihr 

* Scoij&en denttoanveni hiiioiy 
f - ffljiiwmnj definitions 

* Pnre mfo-rmatkOin 

- Perferirdnce specilicilkins 

» Lfmairf iMtitfei, ol ll» Scansion Too 

* Thret ftR phme-reskiraed drying 
- 1 ipM«l vht* of subis-semtilif s 
- 1 nlur matiQTi el tvow lo pmjceed 

■ Hf k e£]Lt3 deS-gn I 



i 'Enclose this coupon with your SB lo receive t 

* your tree 25-mi mils 33-1/3 recording, r 

ROTORWAY, INC, * 

Dept. AS/ 14805 5 Interstate 10 
i Tempe. Arizona 85281 * 

J Name. 

| Address ,[ 

\ City State Zip J 

U. * i 
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you have 
a better idea... 

lof 3 new product, or a way to improve an old 
product, coniaci us - "the idea people" 

We will develop your idea, introduce it to industry, 
negotiate tor a caih sale or royally licensing! 

Send lor our FREE "Inventor's Information Kti". 
It has 3 special 'Invention Record" form, an impor- 
tant brochure "Inventions— Thetr Development, Pro ■ 
tectton & Marketing'*, and a Direciory "500 Corpora- 
tions Seeking Atew Produc rs" lit also tells you why 
we re known as "the idea people" ! 






RAYMOND LEE ORGANIZATION 

230 Park Ave.. New York, N.Y.iwu 
1212) 606 8500 | 

Yes. I'd like to find out how to take action on itivi 
idea Please send me your FREE' Inventor's Kit ' A’ nl 



(Please Pfinll 



Cl[y Siate Z'P in 

NEW YORK BOiTCh CHJCAGO iMhOSCO IO*0Nte | 

■ MONTHiftL lOStmilLfS ***C<]UVE* 0*11*5 KihStSU^^M 




DIESEL & 
CONSTRUCTION 
MECHANICS 
ARE IN DEMAND 

for the Heavy Conti ruction and 
Road Building Industries. Write 
for details concerning our 
training program or Phone 

{305) M 2-0500 



UNIVERSAL DIESEL L CONSTRUCTION 
MECHANIC SCHOOLS, Dept PM 
1501 N,W. 7 Street/ Miami, Fta. M125 



Name 



Ago 



Add ran 

City, 

Phono _ 



State 








Your own doclOf $ prescription will be 
lilled, or your present lenses duplicated. 

The latest fashions. All types ot lenses availablg. 
Accuracy and perfect fit absolutely guaranteed. 

SEND FOR FREE FAMILY CATALOG, TODAY! A 

Etl #% 

JKJ 

PRISM OPTICAL INC. 

Dept, M*24 135 Wes* 41*t S*., K.Y., N.Y. 10014 
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LETTERS 

(Continued Horn page 12 ) 

desired; just be sure there* s not more 
than 52 inches between legs. 

“Once the bench is finished, you can 
custom-build cabinets , shelves, drawers and 
the like to fit below. Have at least one 
woodworker’s vise at either right or left end 
of the apron. If you plan to do a lot of 
woodworking, install another vise at one 
end of the bench t along with holes drilled 
in the benchtop for bench stops so you can 
work with long boards J f 



Fast curing weakens concrete 

As an architect, I would like your readers 
to know that there are very serious side 
effects resulting- from COd in contact with 
curing- concrete (Science Worldwide , page 
52, Feb, PM), 

Two major results of the consequent 
-weakening of the surface of concrete are: 

1. Excessive dusting which means the 
surface wears off quickly with the result 
that the floor is always dusty. 

2. Vinyl tile wilt not permanently adhere 
to the surface since it is really in contact 
with a potential layer of dust instead of 
solid concrete. 

HALIFAX, N.s. HARVEY FREEMAN 



Now those skills are known 

I found your Dutch Mini Bam plans (page 
64, Aug. 72 PM) quite useful for the 
basic framing and cupola of my garage, I 
enlarged it to 14 by 20 feet and used lap 
siding and roofing shingles to match my 
home. The interior is completely insulated, 




wired, paneled and the ceiling finished. 
Total cost excluding concrete slab was $960 
and construction time was 10 weeks. Not 
bad for a practicing surgeon with no 
known carpentry skills, 

PETERSBURG, VA. CHARLES A, CAR ANN A, MP. 




number 
one in 
loudspeakers 



400 watts "rms" power (600 
watts @ 4 ohms); 1000 in*, of 
heat sink plus space for optional 
fan; more complete protection 
for both amplifier and speaker 
than any other amplifier; and 
sound quality without equal. 
Optional illuminated meters. 

$599 assembled, or build the kit 
in 3 or 4 evenings and save $150, 



Dynaco speakers have been 
the most widely reviewed and 
enthusiastically recommended 
of all loudspeaker systems. 
In just 5 years the A-25 has 
become the most popular 
speaker in the world. 
Consumer test facilities, hi fi 
magazine reviewers, music 
critics and owners all praise 
its articulate, natural sound. 
It's surprisingly close to 
perfection yet well 
below $100, 



the 

A-25 has well 

aver 500,000 
happy owners 



tiUNaca 

the finest amplifier 






L 



cJyrjaca inc. 

Division of Tyco Laboratories 

3060 Jefferson St., Phi fa* t Pa. 19121 
Also available in Canada from 
DYNACO OF CANADA, LTD. 



Please send complete test reports and foil spe- j 
cifi cations on all Dynaco amplifiers, tuners and 1 
loudspeaker systems. 

i 

Name _ — | 

Address I 

City State Zip — - — j 
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Home is where total yard power from All is-Chaf me rs really comes 
into play With a line up of six lawn and garden tractors— 8 10 
19 ^ tip— ready to groom any lot to perfection. And every tractor 
we make has built-in versatility with front, center and rear moun- 
ted power-driven attachments After all when you make a sizeable 
investment in a tractor, you want to do more than mow. Thai s 
Why we offer a full range of attachments for lilting, hauling, com* 
posting, dozing, sweeping, snow throwing and more. 

S mailer lot? That doesn t mean you have to setlle for less 
yard-power. We of fer a choice of both a 5 and 8 hp riding mower 
Both designed with plenty of power, stability and handling to 
make your lawn care a real pleasure. Or do yourself a good turn 
around fhe yard behind one of our four rotary mowers. Four 
models 19" and 21" cut. 

Look over our brand of yardpower at your All is- Chalmers 
dealer. You'll find our litlte ones can handle some mighty big jobs. 

ALLIS ‘CHALMERS 



OUTDOOR S LEISURE PRODUCTS 



BOX St?. MILWAUKEE. Wi iO?Ql 



PUBLICATIONS WORTH 

WRITING FOR 



POPULAR MECHANICS 
COMPLETE GARDENING 
GUIDE. First we assembled 
every bit of information you 
need to make your lawn and 
garden beautiful. We con- 
densed these basics to their 
essentials. Then we added 
more than 20 fact-filled ta- 
bles and charts, and scores 
of show-how drawings. Final- 
ly, we printed this vital ma- 
terial on heavy plastic-coated 
cards, and spiral- bound them 

together. 

You’ll be amazed at the 
vast amount of information 
packed into your COMPLETE 
GARDENING GUIDE. Plant- 
ing dates and depths for all 
kinds of seeds and bulbs; 
when to prune what, and 
how; information on the 56 
most popular shrubs, and the 
21 best hedges; all about 
ground covers; how to lay 
flagstone, patio blocks, bricks; 
how to build decks — and 
much, much more. 

To order, send S3.95 (check 
or money order) to: Popular 
Mechanics, Box 1014 (Dept. 
GG), Radio City, New York, 
N,Y, 10019 with your name 
: and address. 
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*1974 R J. Reynolds Tobacco Co. 



The original 
cigarette. 




The Original Blend. 

The original measure of 
a cigarette was taste. So we 
blemled the Burley. Virginia 
and Turkish tobaccos that 
ikHiver the most taste 
Result: Camel, still the best 
tasting cigarette in the world 



The Original Length. 

Others have added millimeters, 
filters and traps, but nobody 
ever found a way to pack in 
more flavor than the original 
Camel. 

The Original Camel. 

His name was Old Joe and he 
was just another face with 
Bamum Bailey Our artist 
sketched him. and fiO years 
later ( )ld Joe remains world 
famous as the symbol of the 
finest cigarette made 

The Original 
Disappearing Pyramid. 

Once we took this py ramid out 
to give ( )kl Joe more walking room 
Several tons of angry mail later, it was 
I >ack in place forever 



Camel. 

You don’t change 
a good thing. 



Warning The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 



25 mg. "tar; 1.6 mg. m cciine ft. per cigarette. FTC Report SERI 73. 



THREE FROM PM 

POPULAR MECHANICS PICTURE-TOOLS are a great new idea to 
take the confusion out of what goes where on workshop tool panels. 

The complete PICTURE-TOOL KIT consists of seven big sheets 
(9% x 11% in.) of a special heavyweight paper with a pressure-sensi- 
tive adhesive on the back. On each sheet are beautiful drawings of 
hand tools and portable power tools— all (74 in total) you’re likely to 
have in your shop. Most are full size; the others are only slightly re- 
duced. 

Each of the PM PICTURE-TOOLS is carefully diecut. You simply 
peel it off the backing paper and apply it to the proper spot on your 
panel. Once the PICTURE-TOOLS are in place, you’ll know at a glance 
exactly where each tool in your shop belongs. 

To order , send $3.95 (check or money order) to: Popular Me- 
chanics, Box 1014 (Dept. PT) , Radio City, New York, N.Y. 10019 with 
your name and address. 

POPULAR MECHANICS COMPLETE GARDENING GUIDE. First 
we assembled every bit of information you need to make your lawn and 
garden beautiful. We condensed these basics to their essentials. Then 
we added more than 20 fact-filled tables and charts, and scores of show- 
how drawings. Finally, we printed this vital material on heavy plastic- 
coated cards, and spiral-bound them together. 

You’ll be amazed at the vast amount of information packed into 
your COMPLETE GARDENING GUIDE. Planting dates and depths 
for all kinds of seeds and bulbs; when to prune what, and how; infor- 
mation on the 56 most popular shrubs, and the 21 best hedges; all 
about ground covers; how to lay flagstone, patio blocks, bricks; how to 
build decks — and much, much more. 

To order, send $3.95 (check or money order) to: Popular Mechanics, 
Box 1014 (Dept. GG), Radio City, New York, N.Y. 10019 with your 
name and address. 

1973 INDEX AND SHELF WRAPPER. Do you want to find an article 
on 17 ways to ihiefproof your car? How to build a colonial footstool? 
The latest bicycle touring gear? How to remodel your bath? 

Your copies of PM are chock-full of such information. Sometimes, 
though, it can be frustrating to find the article you want. 

The 1973 PM INDEX AND SHELF WRAPPER references and 
cross-references all of those thousands of items. You can find any 
article in seconds. 

Send just $1.49 to Popular Mechanics, Box 1014 (Dept. PM1) , Radio 
City, NewYork, N.Y. 10019 with your name and address. 



16 B 



POPULAR MECHANICS 





Train on NTS equipment 
for jobs like these: 

NTS Home Training gives you new skills for exciting careers. 



Jobs open up for technicians with down-to^ertfi training. 
Opportunities and pay are excellent! The Electronics fiejd 
is booming! The Automotive industry is already gigantic 
with more than 95 million cars. Opportunities have never 
been better in the Home Appliance field. And the Air Condi* 



tioning r Refrigeration and Heating industries will increase 
rapidly in the next few years. There are many exciting 
careers waiting for the highly shilled technician. With NTS 
Home Training and valuable NTS equipment, that shilled 
technician could be you! 




Electronics 



skilled Is color TV & Radio 
Servicing. Computer Electronics, 
Automation/ industrial Elec- 
tronics, Audio Electronics, o 
Electronic Communications by 
training on solid-state 
equipment. Build 315 sq. 
in. Color TV with Digital 
Varactor Diode Tuning; 
paw TV; AM/FM stereo 
Receiver and Speakers; 
Compu-Trainer; FET Volt- 
Ohm meter; Electronic 
Tube A Transistor Tester; 
Oscilloscope; Color Bar 
Generator; Transceiver and 
more. Send today tor new 
color catalog and details 
on all 12 courses. 



Air Cond Hlonf ng/Ftefrigeraf ton/ 
Healing Division 



Mechanic* Division 

Earn top pay in America's most 
important industry. Four courses 
cover all new developments in 
Auto, Truck and Diesel Mechanics 
and include big 109 -piece Socket 
Wrench and Tool Set. Performance 
Kit and other professional diagnostic 
equipment. Pius bonus "hot shop" lessons. 

Send today for catalog and complete details. 



Home Appliance 
Division 

You can be professionally 
servicing ranges, washing 
machines, dryers, and other 
household appliances. And 
you can start your own busi- 
ness as you train! You'll use 
the exclusive NTS Circuit 
Trainer to increase your expe- 
rience In appliance circuitry. The 
Motor Speed Control Kit gives you 
valuable experience with solid-state 
circuits. AJ$c included is professional 
4-tn-l Appliance Tester that performs many 
troubleshooting tasks, and hand tools. 



Ciiwoom Training at 
Lo* Angeles 



NATIONAL «11S> SCHOOLS 



You can take classroom training at 
Los Angeles in sunny Southern California. 

"*“■ "■ — ,Jt L, “ fc 'h over a ■ 

ill ties, 

<asl 

I 

hr 



NTS occupies a city block with over a 
million dollars In training facilities. 
Check box in coupon. 

Veteran Training | /$T f 




Accredited Member? National T < 
Association of Trade and 
Technical Schools? National 
Home Study Cou nci I . - 

SEND FOR 
FREE CATALOG 
AND LESSON 
SAMPLER 







NATIONAL <3HB> SCHOOLS | 

T#rttn lcal-Tf Ida Training Sincf 1905 ® 

I 



Nut* mil mcc CATALOG j 



□ cf«i« !■ taw rv a iwo* umEini 

□ mtucM n a imk lm-hcihi 

□ FEE Ucmu Cftru 

P Witter f i rw In (IhIihIc CpmhiIcIIIph 




St., 
CilH, 90037 



Dept. 20 1 -054 



I 

I 

I 

I 

.1 
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GRAVELY 
gets the best Off the 
world’s worst lawn 






Instant forward-neutrabre verse ■ 
Detachable sulky attachment 
for convertible tractor lets 
you walk or ride , 



If you think you have a problem lawn, how about this neglected Georgia 
mansion? To us, it looked like the world's worst lawn, a challenge to any 
lawn and garden tractor. 

But Gravely was up to it. Knee-high grass, weeds, undergrowth, rough 
terrain, nothing stopped these rugged tractors and their mowing attachments. 
With all-gear drive, plenty Of power, and the tough construction to take 
a test like this in stride, imagine the years of reliable performance you 
can expect in everyday use. 

Write for our free catalog or see your deafer and let him show 
you how Gravely can get the best of your lawn, garden and snow 
removal chores , , , even if they're the world's worai ! 

8-speed transmission gives 800-series riding tractors right 
speed for any job from mph tilling or snow blowing 
crawl to SYi mph let's-get-home transport speed-. 
Positive control without fluid drive “surging" or 
power losses , no belts to slip or break. 



□ GRAVELY 

A DIVISION OF CLARKE ORA VELY CORPORATION 

4305 Gravely Lane, Clemmons. N.C, 27012 
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HOW TO GEAR DOWN FOR EASIER PEDALING 



THE BICYCLE SHOP BY EUGENE A, SLOANE 



F ine, expensive bicycles are things of 
beauty, but they are almost never de- 
signed for the American bicyclist who uses 
his bicycle primarily for touring or for long 
day trips through hilly country. These Euro- 
pean bicycles are really designed for the 
racing cyclist, and as such they have dose 
ratio gears suited to him. Unless you are 
also a topnotch athlete in peak condition, 
you will need wider ratio gears that will 
make it easier for you to pedal up steep hills. 
Besides, you don't tour without baggage, 
and that's a real reason for the extra gears, 
if you don't want to admit that you aren't 
un to the energy output of a trained athlete. 
When you lug 15 to 30 pounds of gear (tent, 
sleeping bag, extra clothing, etc.) uphill, 
you will soon find there's a world of differ- 
ence between cycling that loaded bike uphill, 
and the same bike with only you on it 
T have cycled through the Austrian Alps, 
the Green Mountains of Vermont, the 
French Alps, and I was not ashamed to use 
my ultrawide ratio gears to make some of 
those 15° grades, which from the bottom 
looked like a cliff. Sure, a few kids sweated 
by me on lower ratio gears, but most cyclists 
were walking up the hill. Even geared down 
so you're pedaling about 70 crank rpm, 

Buie element* of typical 10-speed bicycle t ran s mis* 
sion are: chain (1). five-speed gear cluster freewheel 
(2), wide-range derailleur (3), outer chainwheel {4), 
inner ch-ain wheel (5), front dereilleur (6). rear derail- 
leur cable (7J, pedal (0), and crank (9). 




and going little faster than a slow walk, 
cycling is a whale of a lot easier than walk- 
ing and shoving the loaded bike uphill. 

Why gears? 

A lot of people ask me why all the gears, 
and particularly why 15 gears, which I have 
on my own touring bike. First, take a look 
at a typical transmission system (below, 
left). You will see the rear and front de- 
railleurs, the rear and front gear clusters 
and the chain and cranks. This is the 10 - 
speed transmission system. A 15-speed sim- 
ply has one additional chain wheel up front, 
which gives you a higher gear ratio, or lets 
you step down gears in finer steps than with 
a 10-speed and still have a wide gear range. 

But, still you ask, why the gears in the 
first place? Okay, take an automobile en- 
gine. Most cars have three or four forward 
speeds or gears. That's because an automo- 
bile engine has a wide energy range output 
compared to a human body, which has a 
very narrow range energy output. You can 
climb a steep hill or fight a 50-mph head- 
wind and change gears only once in a car, 
or not all In a bike under the same condi- 
tions you would have to shift gears five or 
six times to cope with an increasingly steep 
hill or varying headwinds. You don't always 
have the same amount of energy available 
every day, either. Some days you wake up 
feeling just great and ready to do 100 miles 
on the bike; other days you just know this 
is going to be a loaf -along trip with maybe 
50 miles as a goal. (Sure, I said 50 miles; 
I'm 57 and a lot older than most of you and 
I can do it.) So on down days you don’t 
pedal as hard, gear down sooner, take it 
easy. After all, cycling is supposed to be 
fun, not hard work. 

Wide vs. narrow ratio gearing 

I define narrow ratio gears as a rear gear 
cluster with five or six cogs, with 13, 14, 15, 
16, 17 and 18 teeth respectively, used with 
a front dual plateau chainwheel with 44 

(Pfease turn to pa ge 22 ) 

MAY 1974 21 



THE BICYCLE SHOP 

(Continued from pa ge 21) 

and 52 teeth or close to that. The drawing 
shows a six-speed Shimano close-ratio rear 
gear cluster freewheel. Nos, 1 through 6 are, 
respectively, 13, 14, 15, 16, 17 and 18 teeth 




This tJx-spMd rear freewheel gear cluster is a very 
narrow gear ratio unit, with gears Ol IS. 14. 15, 16, 
17 and 16 teeth (Nos. 1 to 6 respectively). No. 7 
Is freewheel body onto which gears are threaded 




cogs. No. 7 is the freewheel body onto which 
cogs are threaded. 

Medium-range gearing is a rear gear clus- 
ter of 13 to 24 teeth with a dual plateau 
ehainwheel of 44 to 52 teeth* Wide-range 
gearing is, at the upper range, a freewheel 
with teeth from 14 to 34 teeth (photo) and 
a ehainwheel of 44 to 52 teeth, I still don't 
believe this latter range is high enough for 
comfortable touring where steep hills and 
a load of around 20 to 30 pounds is involved. 
1 used a 14 to 34-tooth rear five-speed elus- 

TW* u lira wide-r« rig e 

freewheel gear cluster 
has 14. 17, 22, 23 and 
34 teeth. Made by Shi- 
mano, this unit has 
every other toolh miss- 
ing on 28 and 34-tooth 
gears, which makes it 
easier to shift down 
to them* 




ter rear with a 32-40-51 -tooth triple plateau 
(three) ehainwheel up front in France re- 
cently, and still had trouble with 10° to 15° 
grades, of which there were too many. 1 
did sweat up them, but 1 sure could have 
used a lower gear* 

While I was in France I attended the 
1973 International Bicycle Show in Paris 
and ordered a tailor-made bicycle with 
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really low gears of 30-40-45 front on which 
I will put my 14 to 34-tooth five-speed clus- 
ter on the rear wheel* With this gear I ex- 
pect either to be able to make every hill I 
come to, or take a lot closer look at my own 
physical conditioning program* I know a 
lot of you younger people will have a good 
laugh at this wide gear range, but just you 
wait, your day is coming. Meanwhile there 
are millions of us over-30 bike tourists who 
do need these gears and this article is to 
help them install comfortable ratios* 

We will discuss how to change over to 
wide-range gears in the June issue, with 
specifics as to changing freewheel clusters, 
wider-range derailleurs, longer chains, se- 
lecting correct chain length, and how to in- 
stall wider range chain wheels* In this issue 
we will discuss gear selection. 

Today bicyclists use a strange concept to 
describe the gear they use. It's strange be- 
cause it's based on the diameter of the old- 
fashioned high- wheeler, which was pedaled 
at the front wheel and so had a one-to-one 



gear ratio. That is, for every turn of the 
pedal, the wheel would make one turn. This 
resulted in "gears” designated as so many 
inches of the front wheel. Obviously, the 
bigger the wheel the faster the bicycle 
would go, if the rider could supply the mus- 
cle power and had long enough legs. As the 
original two- wheeler progressed, its front 
wheel became larger until it reached the 
tallest and strongest man's limits of 
strength and in seam measurement. Because 
high- wheeler speed was related to front- 
wheel diameter, bicyclists today use this 
inch measurement, but have to make an 
awkward computation to do so. A gear chart 
is used, the formula for which is: 

Front gear teeth , , 

x wheel diameter* 

Rear gear teeth 

For example* my new bike's low gear 
is 34 teeth, the low front gear is 30 
teeth and my wheel diameter is 27 inches. 



Thus my "gear* 



would be |^x 

d4 



27 which 



gives me a "gear" of 23*8* With this 
gear combination, a better measurement 
would be gear "ratio” which is simply 
the front gear divided by the rear gear or, 



30 

a gear ratio of ,88 which means that 
34 

for every pedal revolution, I have a rear 
wheel revolution of .88 times* My high 
gear is a rear of 14 and a front of 45 
which according to the formula gives me 
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This spring, Homelite 
is picking up the tab for 
picking up the grass. 




If you buy a Homelite 
riding mower any time between 
now and May 25* we'll give you 
a S74.95, five-bushel capacity 
grass catcher, free. 

What's the catch? There 
isn't any. 

You can choose from the 
Homelite 5, 7 and 8-horsepower 
models which are attractive 
enough in themselves. 

They all have anti-scalp 



mower decks that conform to 
the surface of your lawn for 
more uniform cutting. 

The RE-8 lets you shift 
from forward to reverse without 
a clutch pedal. So the back 
w heels don't spin out and neither 
does the grass under them. 

Electric starting is available. 
And all three come with various 

HOMELITE' 



comfort features like adjustable 
seating, effortless steering and 
pneumatic tires. 

To get in touch with the 
Homelite dealer nearest you, 
see the Yellow' Pages, or 
call 800-447-4700 ( in Illinois, 
800-322-4400), toll free. 

You can have from now 
until May 25 to take advantage 
of the free grass catcher offer. 
And rake in a savings of S74.95. 
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COMPLETE SHOP-6 in 1 




LATHE — MIL LINS MACHINE 
DRILL PRESS — POWER SAW 
GRFNDER — AIR COMPRESSOR 



FORi 

THE HOME SHOP 
MAINTENANCE DEPf. 
PROTOTYPE WORK 



A complete shop In one machine. Unique "square pillar” 
design makes It as easy to use as 6 separate machines at a 
cost and space Jar below Individual machines. Just one of 
a series of tools you’ve never seen that are in our New 1974 
CRAFTSMANSHIP CATALOG, Send $1.00 to help cover printing 
& postage 






CALDWELL INDUSTRIES 

L tiling, Texas 78648 



Howto 
buy your 
new boat 
without 
going under. 

Finance it at your credit union. 
You'll find their low annual per- 
centage rate helps keep your fam- 
ily budget afloat. There's a mini- 
mum of red tape. Many times your 
signature is all that's required. At 
your credit union, you're more than 
a customer. You belong. 

Join your credit union. 
It’s where you belong. 

Fop mop* (nlqrfnatpon write to 
pour dale's Cretan Union 
League Qr Otflu Umon N*< 

Assoc.. Inc.. P 0 flo* Of 
Midi ion Witt SJJQi 
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(i? x 27) a "gear” of 86.8 and a gear ratio 

14 

( 45) of 3.2, so the rear wheel tarns 3,2 
14 

times for every pedal revolution. 

We do not have room to give you a com- 
plete “gear” table, but you can make up 
your own and even go one step further and, 
once you have figured your “gear ” com- 
pute how fast you will travel in each gear 
at a particular pedal rpm. For instance, 
it's vital you learn to twiddle the pedals 
fast, and use a gear that lets you do this 
comfortably. If you use a big gear and 
strain at the pedals, turning them slowly, 
you work a lot harder than you need to. 
Try to keep a steady pedal cadence of at 
least 70 crank rpm, . 

To figure out how fast you go in any 
gear at any pedal rpm, use this formula : 
Pi x “gear” x cr ank rpm x 60. 

63,860 

At my lowest gear, using this formula, 
3.1416 x 23.8 x 70 (crank rpm) x 6Q 



63,360 

I will travel at the breathtaking speed 
of 4.95 mph, That r s still a lot better 
than walking up those hills. At my high- 
est gear 31416 * 86 8 * 70 * 6 6 ^ 

esi gear, 63,360 

be traveling at 18.1 mph, which is a pretty 
good clip. Don’t count on doing it Unless 
you are in prime condition and under 30. 
Again, let me stress that you should^ not 
think of bike gears as you do car gears. A 
lot of people ask me, “How fast can you 
go?” which is a nonsensical question. My 
answer is downhill, uphill, on the fiats, with 



a 20-mph tail or headwind? Give me the 
conditions and I know how fast I can go in 
the gear required for these constantly 
changing variables of road grade, wind 
velocity and my own condition of the mo- 
ment, You should be able to average 12 mph, 
say, on a day trip of 50 to SO miles or so. 

You should make up your own set of gear 
and speed tables. Here are two abbreviated 
tables for my own bike, and if you use the 
same gears you can use this table. For a 
complete set of gear tables please see the 
chapter on Gearing in my book The Com- 
plete Book of Bicycling ($9.95, Trident 
Press, 342 pp). 

As noted earlier, next month we will 
discuss in detail how to convert to a wider 
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• THE TROUBLE SAVER 

• NEVER HEEDS 
SHARPENING 



*** it wilt! 



DO nr FAST-DO FT EASY! 

You Can’t Name Anything 
This Saw Won’t Cut! f 

SUPER SAW 

SLICES 
THROUGH 
ANYTHING 



m s l 

A ^ * THE WO RK SAVER 

f l| • NOTHING 
i % CAN STOP IT! 



WOOD 


PLASTIC 


RUBBER 


BRICK 


CERAMIC 


BRASS 


MARBLE 


GLASS 


CEMENT 


SLATE 


etc.. 


.etc. 



...or your money back! 

The most in credible, versatile saw any home handyman 
can own . ..SUPER SAW. . . the fantastic new tungsten 
carbide saw that cots through anything . . . even 
Cement and glass! The everything saw that's the 
answer lo a hundr ed jobs arou nd the hou se Cut j| 
and trim bricks, slice rubber like a hot knife 
through butter, shape slate or marble lor the 
patio . . . cu t g lass, c rocke ry , ha rdest wood . , . 
there's NOTHING you can name that this saw 
won’t Cut The Secret is in the incredible power 
of tungsten carbide permanently imbedded 
in I he blade. Nothing can slop it, . . NOTHING' 

Never needs sharpening . . . NEVER! Always 
ready to tackle any Job . . . ALWAYS! We canT 
aay enough about SUPER SAW... you try it 
yourself for 10 days and it it won’t cut 
everything we say it will . . . and more , . . 
return it for full refund, no questions 
asked. No job’s too tough . .. 
for SUPER SAW. 

MAIL 10-DAY NO-RISK COUPON TODAY 



SUPER SAW - ROMAN SALES, Dept HS-737 
227 EAST 45th STREET 
NEW YORK, N Y. 1QD17 

Yes, I'll lake the challenge and try the SUPER SAW for 10 
days, with the understanding tha! if It won't cut everything 
you say it will, I can return i| lor a lull, prompt refund. 
Enclosed is check or m.o. tor i — . 



[NT RtirtHti 
t lost Ait Utt T»] 



f~1 Tungsten Super Saw 16' (*13477) 

at $9.96 plus $1 postage &. handling. 

□ SAVE: 2 SUPER SAWS tor only *19,00 poslpaid. 
(I Save $3.00) 



NAME _ 



A0 DR ESS _ 
CITY 



. STATE- 
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The 

$17,000 question. 

Can you meet 
the challenge? 
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$17,000. That’s about what it costs us to train 
you in the Navy's Advanced Electronics or 
Nuclear Power Programs. But the value of that 
training to you . . * who can say? 

It will enable you to operate and maintain 
the most advanced electronic systems or 
nuclear power plants. Skills that, in this 
nuclear age, should point you toward a 
fulfilling career. In the Navy or later on. 

Tb qualify, you need a high school diploma 
and a good head, as well as good hands and 
a real desire to stick with thorough and 
sophisticated training. And a willingness to do 
your share of the housekeeping chores. 

So the answer to the $17,000 question is 
really up to you. Think you can meet the 
challenge? Thlk to your local Navy Recruiter. 
Call us anytime (toll-free). 800-841-8000. 

Or mail the coupon at the right 




Be someone special. Join the Navy. 
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WE'LL STAR T a Y0U 

Business 

Of 

Your Own 

Start in ipir^tlmp: build * 
jti oncy-m aid n<£ fuli-tim* t>uM- 
nc® in jw garag? or tnW- 
mtin. \V>‘ll atari you in 
btuinras wilti MltvUmim In- 
v«J mem Your gamine* cully 
cover Ibr low monthly piy- 
ineQia. ^hvrnpnm^ sans la an 
Ini nor l ant service In any 
ftfithlfcWhwd or umillfawa — r 
You can earn 55 to SS an 
hour shari ten l he: hand, iiutii 
or circular saws. 

No Experience! No Selling 

The #a*v-Toopcri! t Foley Siw Yllrr Is automatic —It (Idh 
the job tor you. You can be doihe business ihe day afirr 
you receive your machine. And with a n* mine business 
customers will come to you No door to door krtClng! You 
are ■upplyjnc ft much needed servin'. it you'd like more 
information about this iihJuue business octboriuuliy, return 
coupon and we'll send you ram Merc information. 




I Foley Manufacturing Co. 

I 51 6-4 Fa i «f Bid 9 ., Mnn+apoKv, ttitin. SMU 

I Send for FREE informal ion on Money- Ida king 
| lictt about the itufpemnfi bunnest. 

j NAME 

f ADDRESS 

u 



CITY_ 



BUILD 
THESE 
BEAUTIFUL 
CLOCKS 

NOW AT BIG SAVINGS! 

Seal Jutl 1 1 fw vliei A I infra ct ion i te bulli ehelti 
*f: (A) GrindfiHw. < 0 ) £tupi«. fCS Gr*od*rt*i*r— 
plot i n T wmi 1 iwi ■ parked r*Ula f M narrlaeflti. dialt, 
parti A kilt te buitd tkil A IS other Are datki. Ail 
3 plani — (i-H. Data let alMVa— 23*. 

HASQTV & SmiTAB 
Dept. PM, Ostervjllc. MA 02655 
IN CANADA 

Dffleniil tian, WitwlH. Out. 






write 

TODAY 
FOR FREE 
CATALOG 



bfitKh jfoni ^ 
Denmark 



Crafted m old World tradition, 
these fine benches are made of 
SOUD Danish Beech — not 
veneers Features built-in 
horizontal & buiJi-in vertical 
hold vises, adjustable surface 
holds by means of steel dogs. 
Tool Tray. Steel spindles. 

49" Hobbyist. 60'' or 80" Ad- 
vanced Amateur/ Professional 
models. One folds for storage. 



Craft Products Oiv 

6187 Mayfield Road 
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gear ratio more suitable for cycle touring 
in hilly country, without breaking your 
back and with fun, Meanwhile, have fun 
yourself with Tables One and Two and learn 



how to use them and make up your own 



tables. 






+ * * 


Gear table 






Table T 


Mo, of teeth 


No. of teeth fn chain wheel 


in freewheel 


30 


40 


46 


14 


57,9 


77*1 


86.8 


17 


47*6 


63.5 


71.5 


22 


36.8 


49.1 


55.2 


26 


26.9 


38.6 


43.4 


34 


23.6 


31.8 


35.7 



To ffnd the “gear” relating to the number of teeth in 
rear and front cogs, first find the number of teeth in 
the rear gear (faff column), then the number of teeth in 
the front gear (top row) and underneath that number 
find the "gear 0 of that combination. For example you 
have a 14-tooth rear gear and a 40-tooth front gear. 
Where these lines meet you find 77.1 f which Is the 
"gear" you're looking for. This is a very abbreviated 
table which will probably not contain the gears you 
have. Compute your own combination with the formula: 

Front gear , 

-■ — x wheel diameter 

Rear gear 

If you have a 44 front and a 14 rear Combination with 
27-inch wheel, the calculation is: 

^ X 27 “ 84.657141 

14 

Rounded off 1o two decimal places, your gear fe 64.66. 



Cadence chart Table 2 



Gear 


Crank (pedal) rpm 






(From 
Table 1) 


60 


70 


80 


90 


4.24 mph 


4.96 mph 


5.66 mph 


6 J37 mph 


23,8 


28.9 


5.15 


6.02 


6,89 


7.74 


31.6 


5.67 


6.62 


7,57 


8.51 


35.7 


6.37 


7*43 


6.50 


9.56 


36.8 


6.57 


7.66 


8.76 


9.85 


38,6 


6.80 


8.04 


9.20 


10.34 


43.4 


7.75 


9.04 


10,33 


11.62 


47.6 


8.50 


9.91 


11.33 


12.75 


49.1 


8.76 


10.23 


11.69 


13.15 


55.2 


9.85 


11.50 


13.14 


14,78 


57J 


10.34 


12416 


13.78 


15.50 


63.5 


11.33 


13 JO 


15.11 


17.00 


71.5 


12.76 


14-89 


17X11 


19*14 


77.1 


13.76 


16.06 


18.35 


20.64 


86.8 


15.50 


18.08 


20.66 


2324 



Find out how fi*t you are going by starting with your 
"gear" (first fable) in the gear combination you are 
using at the pedal rpm you are pedaling. From this 
table, with a "gear" of 23.6 at 70 crank rpm you would 
be traveling 4.96 mph. Chances are this table will not 
cover your gears, so compuie your own with this 
formula: Mph = 3.1416 x gear x pedal rpm x 60 
-i- 63,360- If your "gear" is 26 and you're pedaling at 
70 crank rpm, your mph will be 5,41 : 

3.1416 x£6x70x6Q _ K 

63^60 “ 5 41 







Chrysler introduces a new era 
lin outboard performance! 



The new Super-Charged 60 is the most 
powerful RIA-cerlified 2-cy finder out- 
board anywhere! Packed with more 
Chrysler engineering innovations than any 
other outboard in Chrysler history: 
MAGNA POWER II. an advanced C-D 
ignition with only two moving parrs; 

SU PER-POWER-CH A RCING, a direct- 
flow fuel-charging system that provides 
optimum performance throughout l he 
entire speed range; precision- tuned carbu- 
relion and exhaust; separate coils for each 
cylinder, and much, much more, 




lingmeered for maximum fuel efficiency and economy! 



;/or J9?4. Chrysler has put together one 
Y the most exciting, innovative outboard 
nn:s ever lo hit the water including 6 
rrand-new models that prove nobody can 
■sick so much power into so lililc space 
* Chrysler. 

Our new light weigh I 5-hp. Swinger 
curries and slows like a 4* yet it packs 
nearly the displacement of a 6 . Our 
do- Profile t t5-cu.-in. displacement) 
rrovidcs enough power to get a youngster 
qp on skis. The new 3-cylinder Chrysler 75 
arlivers more horsepower and displace- 
jveni than any other comparable .V- 
h* Under model. High compression, a 
uuffed crankcase, ami race-style porting 
xtp the new' 9<J deliver the highest BIA- 



certified hp. ever in u 3-cylinder outboard. 
The fast-moving 135 is the highest RIA^ 
certified hp, product a on outboard ever 
offered. And the aft-new Super-Charged 
bd introduces a new era in outboard 
design. (See above.) 

All told, Chrysler covers the waterfront 
with ft 7 different models. Ami every one is 
engineered for quick starling, smooth 
operation ami easy maintenance with 
C hrysler advances like exclusive Fuel 
Saver Cruise C ontrol to reduce fuel 
consumption up to 25% . 

Stop hy and see them yourself— at your 
nearby Chrysler Crew dealer s. Pick up 
your tree copy of the 1 974 Chrysler 
Roat Buying Guide, too. 




Engineered to make things 
easy for you! 






QUESTIONS ANSWERED 



HOMEOWNERS' CLINIC 



BY W, CLYDE LAMMEY 



Inefficient fireplace 

Even though I keep a good high fire, my 
fireplace doesn't put out muck heat. What 
alteration must I make to get more return 
from the wood consumed? — Stephen Dros - 
check , Eagle, Colo . 

What kind of wood do you burn? It could 
make the difference. The hardwoods such as 
oak are best; they are hottest and slowest 
burning because of their density. The light* 
er soft woods burn brightly and quickly, but 
with a relatively low heat output (and more 
soot accumulation in the chimney). Manu- 
factured 11 logs" made from paper are usu- 
ally better "heaters" than the soft woods 
and even some hardwods, such as birch. 

You may have your damper open farther 
than necessary. This can rob you of heat. 
Once the fire is going well, close the damper 
as far as you can without getting smoke in 
the room. If your fireplace is of average size 
and you bum hardwood and use the damper 
properly, and heat output still seems low, 
you may wish to have a contractor examine 
the fireplace. 



Cracks in flooring 

/ live in an old house with wide floorboards, 
the cracks between the boards being about 
Vs in, wide, Vve tried various fillers. No 
good ; these break up. What can l use to fill 
the cracks permanently? — John Stanlow, 
Reading, Pa, 

Slight movement of adjacent boards will 
tend to break up ordinary fillers or caulking. 
Assuming the boards are butted — not 
tongued and grooved — I know of a case 
where cracks were filled just below flush 
with the artificial rush used in caning chair 
seats. Then the cracks were filled flush with 
white lead paste colored to match the 
boards. Ample drying time before use must 
be allowed. Another method is ripping thin 
wedge-shaped strips from matching wood 
and tapping these into the cracks edgewise. 
Then the floor is sanded and refinished. 
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Quandary over clippings 

With the mowing season here, I ioant to 
know whether I should remove clippings 
with the catcher on my power mower or 
leave them on the ground instead . Some 
advisers tell me one thing , some say the 
other . Wko f s right?— H, Adams, Lansing , 
Mich. 

It isn't entirely a question of right or 
wrong, yes or no. There's a rule of thumb 
that has gained wide acceptance: If the 
clippings are bunched, or visible, after dry- 
ing 24 hours or so on the ground, they 
should be removed. Otherwise, short clip- 
pings resulting from frequent mowings 
may be left as a mulch, particularly when 
the end of the mowing season nears. 



Ob j actionable house odor 

Recently l bought an old home of 11 rooms, 
and Vve done as complete a renovating job 
as l know how to do. But still , objectionable 
odors are permeating the whole place. Do 
you have any suggestion?— John Rusman, 
Palisades Park , N.J. 

If this house has been closed, unliveddn 
and unventilated for a relatively long time, 
the conditions that develop over such a 
period of time were ideally favorable for the 
growth of mildew, whence comes the persis- 
tent musty odor. Perhans the only practical 
further step is to scrub everything scrub- 
bable with a strong solution of trisodium 
phosphate (caution : wear rubber gloves and 
eye protection), then paint everything 
paintable — walls, ceilings and woodwork— 
with aluminum paint, followed by a primer 
and a finish coat. If the carpeting is old, 
discard it and lay new material. * * * 



Do you have a home maintenance or repair problem? 
Sand it to Homeowners' Clinic, Popular Mechanics, 
224 West $7th St„ Now York , MV, 10019. While 
letters cannot be answered individually. problems 
of wide interest will be discussed in this column. 






!Spend a milder moment 
with Raleigh. 

lAnd discover really satisfying tobacco taste. 



On target! These 7 -power 35mm 
center focus Bushneil Binoculars 
bring everything closer. Field : 
345 at 1000 yards- Yours with 
carrying case for free B&W 
coupons, the valuable extra on " 
every pack of Raleigh. 

To see over 1000 gifts, write 
for your free Gift Catalog: 

Box 12, Louisville, Ky, 4020L 



Introducing 
Raleigh Extra Mi Ids 

Mild natural flavor 
Lowered tar 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Tour Health. 



Eura Mikds, 14 mg. tar"1 .0 mg. nicotine, av per cigarette, by FTC 
method, Filter Kings. 16 mg. "iai„ H 1 .2 mg. monte; longs, 18 mg 
“w/'l .3 mg. me oime. air per cigarette. FTC Report Sepi 73 
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BY BILL McKEOWN 



ALL OUTDOORS 



Saving energy outdoors 

This month let’s take time for a look at 
some excellent new aids for stretching 
energy outdoors. Leading suppliers are 
losing no time turning the engineering and 
ingenuity that created great gear into 
ways, now, to make it even more efficient* 
Industries that developed engines you can 
carry in one hand, boats requiring prac- 
tically no maintenance, campers with liv- 
ing room /bed room and kitchen sink, plus 
off- road rigs that make like mountain goats 
are figuring how we can get along on less 
fuel and money. 

Recently they’ve been putting it on the 
line in pamphlets, booklets and instruction 
sheets now available at local dealers and 
directly from the companies. Economy 
methods range from useful basic hints we 
know and have forgotten — to intricate fuel- 
metering machines that might cost more 
than the money saved. Any tip today is 
worth considering, however. Here is a 
roundup of some of the suggestions. See 
your dealer, or write some of the manu- 
facturers mentioned for more helpful data. 

Obvious first step for any kind of econom- 
ical performance is cleaning up and tuning 
up. Replacing tired sparkplugs, inflating 
tires to proper pressure, rechecking lube 
and alignment, scrubbing the bottoms and 
drying the bilges of boats are examples of 
normal maintenance we should be doing 
already. Then, in addition: 

Engines. While it's no secret that cutting 
back on speed will reduce gasoline consump- 
tion, a number of manufacturers are now 
providing performance curves showing 
when, and just how much. Apache camming 
trailers, for example, have provided their 
dealers with figures from the Detroit Test* 
ing Lab showing that a Ford Pinto towing 
the Apache Eagle 4 model burned only 1.96 
extra gallons of gas on a 200-mile trip and 
under five gallons for 500 miles. Five addi- 
tional makes were tested as well. Checks bv 
other companies also show that a small car 
pulling a heavy trailer burns more gas than 
a larger model using less rpm for the same 
speed, and that buying a larger car for 
towing may be more economical For the 
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HFnt* Fn print are becoming available from many manu- 
facturers and their dealers. This set includes: Onan, 
Evinrude, G last r on. Johnson. Coleman and Goldberg's. 



average driver, a fuel-flow meter and ta- 
chometer can pay off. 

Marine engines usually need to be mea- 
sured in relation to the hulls on which they 
are mounted, although OMC stern drives 
have come up with some efficiency curve 
figures available in their booklet. (A cut of 
1000 rpm could lower speed 36 percent, gas 
burned 71 percent.) Aquasport has run 
performance tests showing, for instance, 
that backing off from 4400 rpm to 3000 with 
a 140-hp MerCruiser in its 19 -footer cuts 
fuel consumption just about in half. 

Pamphlets available from Johnson and 
Evinrude outboards point out that backing 
off 20 percent from full throttle can save 
up to 40 percent in fuel, and that a big 
engine at cruise throttle can burn less gas 
than a smaller model wide open at the same 
speed. A larger model may be a better buy, 
in some cases, because of the speed and 
power it has in reserve. Proper trim and 
propeller selection are outlined in the book- 
( Please turn to page 34) 






Coleman Coolers and Jugs: 

backyard to backwoods, cold you can count on 



Camping picnics, boalmg ballgames backyard get-togethers however 
you enjoy the great outdoors Coleman coolers and jugs help you keep 
your load and drinks cold and fresh 

And now Coleman gives you a broader choice Iban ever 14 colorful 
models, plastic and meiat. that are built to work overtime holding the cold 

Take Colemans rugged Poly -Lite plastic coolers Four tight-weighl 
heavy-duly coolers with high-density Polyethylene case Choose 
f r ic t Ion- fillinghingedor rem ov a b I e Uds sues! rom 30- 1 o 7 5-q uarl 
capacily You won t find a cooler easier to handle or care for 

Or Coleman s dependable Snow- Lite metal coolers, long the 
standard for portable refrigeration Sur models I hat feature 
durable steel cover baked enamel finish, rust -proof plastic f 
base, in sizes hom colossal SO- to convenient 28-quart capacity. ' 

And Coleman Snow-Liie jugs four models lhal hold from 
one to three gallons. Each has rust proof plastic base, 
an inner lid that doubles as a cup. and Fas! Flo faucet 
lhat empties a gallon a minute 

All Coleman coolers and jugs are made wiih Poly- 
urethane insulation. The same kind you find in a 
$600 refrigerator All liners are one-piece plastic 
So they re easy to clean, won i teak or stain. 

Backyard to backwoods Coleman can till Jjfl 

your cooling needs 



Ask someone 
who has one. 
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FREE BLUEPRINTS and TRIAL LESSON 

— tor your greater success in Building 

Beginners, craftsmen, even foremen and super- 
intended Ls. have sent for these free blueprints 
and trial les«m in Plan Reading as a means of 
trying out Chicago Tech's home-study Builders 
training, l^earn how you can muster Plan Read- 
ing— Estimating— and the practical details of 
alT types of construction in your spare time at 
home. Mail coupon below today — -.see how you, 
too, can prepare fore better job — higher income, 
or alert your own contracting business. 

CHICAGO TECHNICAL COLLEGE/ School tor Builders 
2000 S. Michigan Avenue, Chicago, III. 60616 



n 

* 1 



CHICAGO TECHNICAL COLLEGE 

Dept. PM -54, 2000 S. Michigan Ave 
Chicago, ill. 60616 

Please mail me a Free Trial lesson, Blueprints and 
Builders Catalog, 1 understand there is no obliga- 
tion — no salesman will call. 



name: 




AGE 


ADDRESS 


CITY 


STATE 


ZIP 




Bonair: The get-away-boat. 

Now. get away to instant boating pleasure and gei away 
from (owing and storage problems. Bonair travels free in 
your car trunk or camper, sets up in lest than 10 minutes, 
launches anywhere. Tough, guaranteed hull bounces 
safety off rocks and stumps. Amazing speed and stability 
with 7.5 to 40 b.p, Bl A. 




FilEE FACT UT 

Send fer free facts on 
the seven Ban air 
models, all guaran- 
teed in writing. See 
why a Bomir out- 
perform* any similar 
■■if conventional 



*», me, SuH* 2QE 
1&5C1 W, lOQfh Si Lmn Kw M21* 

('tautr But*. iNc- Suit* 20g”” ww “™”Tl 
* 16501 w. loath ut.. U«mi, K» H21t 

;□ YES, please send my free 
j Bonair Fact Kit. I want to know more 
(about how Bonair can give me new 
I fishing and boating enjoyment. 

a 

i 

| «AM£ 



I CITY 

JjSTATE „ 
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Jets, and Evinrude provides an order blank 
for its $4 service manual, 

Eska notes that a fisherman can make 
notable savings. Its five-hp model uses a 
third of a gallon per hour at trolling speeds, 
and Eska electric outboards, like all other 
makes, burn no gas at all. 

Fuel economy is being engineered into 
motors as well. Evinrude and Johnson snow- 
mobiles have announced for 1975 an accel- 
erator pump carburetor that is claimed to 
imnrove gas mileage up to 58 percent. 

Boats. Many factors influence the fuel 
supply a boat will need-— from hull design 
to wave conditions — and the sources men- 
tioned, plus booklets at Glastron dealers and 
from Goldberg’s Marine in Philadelphia 
and others outline a number of these fac- 
tors. Though every boat differs, any plea- 
sure craft plowing along and making waves 
uses much more fuel than it might if travel- 
ing faster on plane or slower with less wake. 

The Boating Information Council reports 
there should be no unfair cuts in marine 
fuel allocations this summer, but setting up 
any boat and trimming it for better per- 
formance makes sense, saves money. 

Bass Anglers Sportsman Society reports 
that it will require all boats taking part In 
tournaments to use only motors of the power 
specified on each craft's capacity plate, 
Vehicles. Recreational and off-road ve- 
hicle owners can cut fuel consumption with 
the help of tips from the Automotive Infor- 
mation Council and the Recreation Vehicle 
Institute provided through car and RV 
dealers and garages. Tune-ups, plug 
changes, minimizing of wind-resistance and 
careful driving will improve mileage* they 
estimate, by at least 10 percent. 

Summer camps and homes. Electric, LF- 
gas and generator fuel, as well as the two- 
cycle mixes for pumps, chain saws and 
power tools, can all be conserved with proper 
planning. Gnan has a new standby power 
system that can be plugged into power lines 
of a house ; improved electric sanitation sys- 
tems for sewer less camps are in the works. 

How to find out about all the energy and 
economy shortcuts available indoors, out- 
doors and afloat? Glastron, QMc, Chrysler t 
Bertram, Thermos, Johnson, Evinrude, Cole- 
man, Goldberg's, Qnan, Boating Informa- 
tion Council are some sources with hints and 
tips for the outdoorsman, *** 







Schlumberger 





ELECTRONICS, the 

Heathkif Digital TV 

has "features that 

not to be found in any 
other production color TV being sold jn the 

LLS.: 

“On-screen electronic digital channel read- 
out... numbers appear each time you switch 
channels or touch the RECALL button ... On- 
screen electronic digital dock... an optional 
low cost feature.,. will display In 12- or 24- 
hour format ...Silent a/Ae/ecfroo/c tuning. It's 
done with uhf and vhf varactor diode tuners . . . 
Touch-to-tune, reprogrammable, digit at chan- 
nel selection... up to 16 channels, uhf or vhf 
...In whatever order you wish.,, there's no 
need to ever tune to an unused channel LG 
IF amplifier with fined ten-section LC IF band- 
pass filter in the If strip.,, eliminates the need 
for critically adjusted traps for eliminating ad- 
jacent-channel and in-channel carrier beats. 
No IF alignment is needed ever. Touch vol- 
ume control... when the remote control is 
used... touch switches raise or lower the vol- 
ume in small steps," 

POPULAR ELECTRONICS took a look at the 
25-in, (diagonal) picture and said it "can only 
be described as superb. The Black (Negative) 
Matrix CRT, the tuner and IF strip, and the 
video amplifier provide a picture equal to that 
of many studio monitors. 

Furthermore, the Heath kit GR-2000 Is an eas- 
ier kit-form TV to build. POPULAR ELEC- 
TRONICS pointed out that "Each semicon- 
ductor has its own socket and there are 12 
factory-fabricated interconnecting cables... 
The complete color adjustments can be per- 
formed In less than an hour." 

And here's what RADIO -TV REPAI R said 
about service: " ..virtually every function of 



the TV receiver has been broken down to a 
miniature plug-in circuit assembly... if trouble 
develops you simply pop out the correct board 
and check it yourself,., Heath provides free 
technical consultation, and if you do need 
factory service, as we said, the costs are low, 
well below that for (conventional color TV) in- 
surance protection." 

To sum up, POPULAR ELECTRONICS con- 
cluded its study by stating, "In our view, the 
color TV of the future is here — and Heath's 
GR-2000 is it!" 

Why not see what the 
experts have seen? The 
Heath kit Digital Color 
TV— without question 
the most remarkable 
TV available today. 

Mail order price for chas- 
sis and tube, $649.95. 

Remote Control, $79.95 
mail order. Clock, $29.95 
mail order. Cabinets 
start at $139.95. 



Send for your FREE 74 
Heetnklt Caul 00 — 
world's largest selection 
of electronic kits. 
If post-paid cord h&s 
been removed, write: 
Heath Company. Dept. 
17-5, Sen Ion Harbor, 
Mich, 49022. 



HEATH 



READ 
WHAT THE 
EXPERTS 
SAY ABOUT 
THE NEW 
HEATHKIT 
DIGITAL 
COLOR TV 
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Theres never " 
a rough puff 
once you 
come up to KGDL, 
with the 
smooth taste 
of extra coolness 



Warning: The Surgeon General Has Determined 
Thai Cigarette Smoking h Dangerous to Your Health * 



« mown » WHUFAM50N TWACCO CO«PO"ATiOK 



Mkfds, 13 mg. tar." 1 .0 mg. nicatme; Kings, IE mg. “tar "t .3 mg, nicotine; 
Longs. 17 mg "tarr 1 ,3 mg.neonne, w pec cigareiie. FTC Report Sept 73 






SOLUTIONS FOR MECHANICAL HEADACHES 



CAR CLINIC 



BY MORT SCHULTZ 



Do-tt-yourseff fitter 

My 197 s Vega has an 85 -kp engine and two* 
barrel carburetor . Because I drive a lot on 
dirt roads, l replace the disposable air clean - 
er assembly far oftener than the 50,000 
miles recommended by Chevrolet , This may 
not sound drastic to those driving cars hav- 
ing “normal*' air cleaners, but with ike 
Vega the filter element is locked inside the 
cover so the whole assembly has to be re- 
placed^not fust the element . This is a $10 
part , and I'm wondering if there’s a com* 
pany that makes an assembly which permits 
replacement of the less expensive filter only. 
- — Ray Fritzky , Jersey City , NJ. 

If there is, Ray, it has escaped my search. 
But why not try to make your own “replace- 
able assembly”? Neatly cut the top off an 
old unit and remove the filter. Find one of 
the same size and shape at an auto parts 
store. Put it in the can, place the cutoff lid 
on top and secure with the holding bolts 
that have been provided by Chevrolet to 
hold the assembly. 



To tow or not to tow 

/ can't get a consistent answer to this ques- 
tion: Can I tow a 2500-pound camper trailer 
with my 1971+ Volvo H5E station wagon ? 
If so, what trailering equipment will / need ? 
— Don Mosley, Pearl City , Hawaii 

Maybe you can't get a “consistent " an- 
swer because your question falls into a gray 
area. Volvo of America says that the maxi- 
mum trailering weight for your car is 2000 
pounds. The European trailering specifica- 
tion for the car is 2640. Personally, I think 
you can tow your 2500-pound load without 
sweat, but you bad better check one thing 
first: Hawaii's law, if any, setting down 
what weight class trailer you can tow with 
your weight of car. Consult the department 
of motor vehicles. 

As for trailering equipment, as long as 
you can get an equalizer hitch that will 
fit and handle the tongue load, you're in 



good shape. If you get any bear down on the 
car's suspension, you may want to install a 
set of equalizer shocks, but no other "trail- 
ering" equipment will be necessary. 



Simple solution 

My 1971 Dodge Swinger with 225-cu.-in. 
engine starts, runs briefly and stalls. How - 
ever, if / re?nove the oil filler cap, it starts 
and idles nortnally . Pve replaced the car- 
buretor, sparkplugs, distributor breaker 
points, condenser, carburetor air filter , gas 
filter and PCV valve. I also cleaned out the 
inside of the rocker arm cover . / have spent 
a lot of money for nothing. Please help . — 
Bruce B , Duff, Winthrop , N*Y. 

I'm sorry that your pocket book has taken 
a beating, Bruce, especially since the prob- 
able cure for your problem costs a few 
cents. The trouble, I believe, is a clogged 
crankcase inlet air cleaner. The crankcase 
inlet air cleaner is part of the car's crank* 
case ventilation system. It is that large cap- 
like device on the right rear of the engine 
which accommodates two hoses : one coming 
from the carburetor air cleaner and another 
which is the evaporation control system 
vent line. 

Many owners of Chrysler Corp, cars over- 
look the fact that this part should be cleaned 
every 12 months. If it gets clogged, idling 
will be disrupted. 

Disconnect the hoses and examine them. 
If they are damaged, replace them. If 
they're okay, let them soak in combustion 
chamber conditioner (Chrysler part No, 
2933500) for no more than one -half hour. 
Then you can dry them with compressed air 
or let them air-dry. 

Wash the crankcase inlet air cleaner 
thoroughly in kerosene. When it has been 
cleaned, invert the part and fill it with SAE 
SO engine oil. Turn the air cleaner so excess 
oil drains through the %-in. diameter vent 
nipple on top of the part. This is the nipple 
{Pi ease turn to mac 4flJ 
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that accommodates the hose from the car- 
buretor air cleaner. 



Lett holding the wheel 

My 1972 Ford Pinto ran a smooth 30,000 
miles on its original 6.00x13 conventional 
nonbelted tires . Then I suntched to Miche- 
fin 175-13 steel-belted radiate and got shim- 
my that was traced to a slightly bent front 
wheel. The tire company denies responsi- 
bility h arguing that the wheel was probably 
bent before and that the more sensitive 
radials amplified an existing condition. This 
sounds like a cop-out. Do you agree f — Eric 
Plow , Carrboro t N*C. 

They may have bent the wheel, but then 
again they may not have. There's no way to 
tell, because the explanation they offered is 
valid, Radials contact the road differently 
than conventional tires and are more sen- 
sitive to road feel than convent! onals. For 
example, radials are very flexible, while 



conventional tires are “stiff” in cornering 
situations. This fact could have hidden the 
effects of the bent wheel. 

All you can do now is replace the bad 
wheel and forget about it 



Corvette fret 

In the last month, my 1969 Corvette has 
burned up the internal transistor regulator 
of three new alternators . The car has been 
checked . but the cause of the burnouts 
hasn’t been uncovered. Both my auto elec- 
tric shop and I implore you to help. — Pan 
Madrid , El Paso, Tex. 

The only reasons T see for this are a bad 
ground or erroneous hookup of one of the 
grounds. There are two grounds : one at the 
battery and one from the alternator to the 
frame. Double check the battery ground 
cable. It should be in good condition and 
should be attached tightly to clean connec- 
tions. 

The ground I would worry about with the 
Vette, though, is the strap from the alter- 
nator. Make sure that it's there. Make sure 
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it is not attached to the car’s body, since 
this is fiberglass and would not provide a 
ground ! Make sure that the strap is in good 
shape and is connected to clean spots at both 
ends. 



Slowest man wins 

Reducing driving speed is supposed to save 
gas. 1 don't see how. Wouldn't we save more 
gas by driving at higher speeds to reach our 
destinations faster so we can turn off our 
engines sooner f — Steven Best, Trenton, NJ. 

If you think you can go farther on a gal- 
lon of gas by doing it quickly rather than 
more slowly, try it. If your car gets, say, 
15 mpg at 50 mph, there’s no way you’ll get 
15 mpg at 70 mph. Increased wind .resist- 
ance would be only one factor acting to cut 
mileage. But try it with one gallon in your 
tank. Bet you have a nice fast trip for about 
the first 12 miles. But you’ll walk the last 
three. 



SERVICE TIPS 

□ 1974 Barracuda or Challenger owners: If your 
car doesn’t steer smoothly, it is probably the 
fault of a component called the steering-column 
pot coupling that lies just above the steering 
gear. The thing is probably out of adjustment, 
so draw your Plymouth dealer’s attention to ser- 
vice bulletin 19-02-74C or your Dodge dealer's 
attention to service bulletin 19-02-74D. They give 
him authority to make the adjustment 

□ 1974 Pinto owners: The metallic ringing sound 
that vou're getting from the transmission gear 
can be stopped if you will have your dealer in- 
stall a cardboard-lined drive shaft (part No. 
D1FZ-4602-B). The "fix” is discussed in service 
bulletin 58. 

□ 1973 and ’74 Chevrolet owners: Watch out how 

you pry against the air injector reactor (AIR) 
pump. Prying against the housing to adjust the 
belts has resulted in destruction of many pumps. 
That housing is made of easily deformed cast 
aluminum. If you must use a pry bar to get prop- 
er belt tension, be sure that you pry against the 
cast iron end cover only. ★★★ 



GOT A PROBLEM WITH YOUR CAR? Ask Mort about it. Send your question to Car 
Clinic, Popular Mechanics, 224 West 57th St., New York, N.Y. 10019. Letters cannot be 
answered individually, but problems of general interest will be published in the column. 



If you can tell us what these parts do, we have 
a job for you. If you can’t, we’ll teach you. 

Their names pretty much describe their functions, tf you spotted “A” as being an air- 
craft wheel brake piston housing, you were right. If you knew "B” is a hydraulic aileron actu- 
ator. part of a flight control system, give yourself 100%. In fact, If you even came close, you’re 
probably a natural for the Air Force. If you qualify, we can use your talents. And 
you can, too— to get ahead quickly. 

If you missed the answers, don't be discouraged. We’ll teach you what 
you have to know. The Air Force has some of the world’s best technical 
schools, featuring courses in Electronics, Mechanics and many 
other areas. We have more than 250 job classifications. 
Best of all, Air Force technical courses are accredited. Those 
courses, combined with off-duty college classes, make up the 
Air Force Community College Program. CCAF encourages you to 
work for a Career Education Certificate... and we will pay up to 75% 
of your off-duty classes. The Certificate and accompanying tran- 
script of your accomplishments are valuable to civilian employers 
and school registrars if you choose to leave the Air Force. Get all the 
facts. For the location of your nearest Air Force recruiter call 800- 
447-4700. Toll free. In Illinois call 800-322-4400. Or simply mail 
the coupon. 

Air Force Opportunities Box A kPM-54 

Randolph AFB, Texas 78144 

Please send me more tnfermetton, l understand there is no ofciigMion. 




_S*xDU Of 



Look up. Be looked up to. Air Force. 
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IMPORTS AND MOTORSPORTS 



Sit-down side hacking 

It’s not quite a legitimate sidecar like those 
featured last month ( Sidecars are baek! t 
page 77, April "74 PM) t but it will carry a 
passenger in a sitting position. The advan- 
tage of the mini-hack sidecar is that it will 
fit small and medium bikes of any make and 
it's easily attached. The sidecar is priced 
under $200. 

For more information, write to Speedway 
Products, Inc., at 160 East Longview Ave,, 
Mansfield, Ohio 44905. 




Fresh from the future 

There J s no limit to what you can wrap in 
aluminum foil. This mid-engine sports 
coupe has an aluminum-sheet body that was 
built to prove it could meet all the beaming 
and torsional resistance limits required of 
steel ear bodies. The “X2G36-T4” (actually, 
that's the designation of the aluminum al- 
loy used) was built by Reynolds Aluminum 
with the help of Chevrolet as a Corvette 
study vehicle. It was built to prove that 
lightweight aluminum can be used for car 
bodies that are 40 to 50 percent lighter than 
a comparable steel body. Less weight means 
less gas consumption, of course. 

The 2036 alloy was selected because of its 
high yield strength and elongation, good 
spot weldability and corrosion resistance. It 
also lends itself to forming on production 
tools the same way as steel. The more com- 
plex shapes were formed on the presses with 
42 POPULAR MECHANICS 




the metal hot. An added advantage of a 
single alloy is easier recycling than possible 
with a mixture of alloys. 

The body is integral with the chassis 
(monocoque) and spot welding with epoxy 
filler was used for most joining. Hang-on 
parts like hood, doors, and so on, were 
mechanically fastened with aluminum weld 
nuts with steel inserts. A primer paint was 
used on the aluminum and then the car was 
given several coats of conventional lacquer 
spray. 



Policing the peninsula 

Saab 99s have long been used by the police 
in Sweden and Finland, but the first 99 to 
be used in full-time police service in the 
United States is shown below. The police 
department of Belvedere, Calif, (near San 
Francisco) selected the Saab after consid- 
ering its advantages of size, economy and 



f Please turn to psqo 44 j 








Nova the thirteenth. 



The thirteenth Nova and the first Nova. A 1974 Hatchback 
Coupe and h behind it. a 1962 Chevy II Nova Sedan. 

Nova was a sensible car when first 
introduced, and it T s a sensible car today. 

Each year we try to make it better. 

This year, for example, along with 
some new colors and new fabrics we made 
some meaningful mechanical changes, 
like a new, improved hydraulic bumper 
system. 

The Nova Six is a particularly suit- 
able car for these times. 

While you can reap the economy of a 
six-cylinder engine you can also enjoy the 
ride, the comfort, and enough space for 
five or six adults. 

You can even order the extra con- 




venience of the wagon -like Nova Hatch- 
back if y ou like. 

Maybe it's time 
you considered the 
newest Nova. 

The 1974 Nova, 

Nova XIII. 

CHEVROLET MAKES SENSE FOR AMERICA. 
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Structo’s 

gas table-topper... 
grills wherever you go 




/ 

liuk M fadaM) 

Whether you're 
off to the beach, 
camping or just relatin' at home. Structo's 
gas table topper grills food just the way 
you like, ft weighs only 21 pounds but 
measures \Q l A x 161^ inches. This con* 
veniently compact grill is made of rustproof 
diecast aluminum. For a quick-starting, 
quick-heating rust-proof grill that can take 
it, wherever you take it, buy Structo's gas 
table topper. 




the fi-itls more p»plc grill on 




MIGHTY MAC 

SHREDDER- 

CHIPPER 

MODEL 12-P 



Process garden refuse material through a 
mighty Mac shredder-chipper for compost 
heaps or till directly into your soil. The model 
12-P shown above will chip tree limbs up to 
3" diameter for valuable mulch. Don't bum 
your refuse; recycle it back to the soil. 
Process com stalks, manure, leaves, sod and 
flower stems. Write for free literature de- 
scribing the Mighty Mac quality line. Amerind 
MacKissic Inc., Box 111, Parker Ford, Pa. 
19457 



IMPORTS AND MOTORSPORTS 

( Continued trom page 42) 

i performance. The four-door, fuel-injected, 
automatic transmission model was fitted 
with aircoaditioning and special police 
equipment before going into service. 



Moforsports '74 

The 1974 racing season has started with a 
bang — and a whimper. Attendence is strong, 
race cancellations have been few and the 
new cars are exciting. Race lengths and 
practice time have been trimmed, however, 
saving even more fuel than requested by the 
Federal Energy Office, But drivers and 
teams do miss all those practice laps they 
used to have to sort out their cars. 

The Indy 500, set for May 26 with its 
58th annual running, is usually preceded by 
a full month of testing. This year, though, 
qualifying days have been cut from four to 
two, practice days from 10 to 11 and prac- 
tice hours per day from nine to seven. 
There'll also be a fuel cut of 70 gallons per 
car on race day. Remember, that's meth- 
anol, not gasoline, they're burning. The 500 
won't be the only event this year: an Indy 
5 will be held after carburetion tests. A 
two-lap invitational for drivers and celeb- 
rities, running — bicycles! 

Among the Formula 1 Grand Frix cars 
this year, Colin Chapman's Lotus will espe- 
cially stand out: biplane style wings replace 




the usual single wing to provide downforce 
I over the rear wheels. The JPS/9 replaces 
the Type 72 Lotus, last year's winning car. 
Drivers Ronnie Peterson and Jacky Ickx 
will each have a John Player Special. * * * 
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3 well-paid skills NRI can teach you at home 
in your spare tinrn...^«»"“JJ^“ l ® 





TV-RADIO SERVICING/ELECTRONICS 



1 ' 

A There's a big demand for men who 
can service televisions, computers, com- 
munications and other electronic equip- 
ment. With Mitt's 
step-by-step learn- 
ing: programs 
that use fun-to- 
do experiment- 
ing kits — you 
can quickly 
prepare for a 



top pay job, or a business of your own. 
In NRI's TV-Radio Servicing Course 
you build NRI's exclusive Mew 25* diag- 
onal, solid state, color TV set, NRI's 
Free Electronics Catalog explains the 
14 training programs in 
TV-Radio Servicing Com- 
puterized Industrial Elec- 
tronics, and NETs Mew 
Solid State CB Communi- 
cations program. 




2 AUTOMOTIVE SERVICING 

Save dollars servicing your own car, 
or prepare for a top-paying mechanic's 
job. You learn step-by-step with bite- 
size texts combining 
practical service 
work with top 
quality pro- 
fessional 
equipment 
that you 



keep, NRI's Master Automotive Tech* 
nician Course includes — at no extra 
cost — your own analyzer scope (an NRI 
exclusive) and 9 other servicing items. 
NRI's Tune-Up and Elec- 
trical Systems program of- 
fers 8 servicing items. Both 
courses give you "hands-on" 
experience and the chance to a 
earn spare time money. 





3 



AIR CONDITIONING, REFRIGERATION, AND HEATING 



The "boom" industry of the 70s, 
where tens of thousands of technicians 
are needed. NRI courses were developed 
with the technical 
assistance of the 
York Division 
of the Borg- 
Warner, a 
world leader 
in air condi* 



turning. Training units include a Cir- 
cuit Demonstrator for circuit studies ; a 
Control Simulator for learning electric 
controls. The Master Course has a 
window air conditioner for 
troubleshooting and your 
own personal use. Resident 
training at York Institute 
is optional at no extra 
charge. 



“Hands-On” Training Fays Off , * . NRI pio- 
neered custom-designed kits with bite-sized texts 
to make learning at home fun and profitable. You 
get professional test instruments to perform ex- 
periments and keep for use in servicing. Tens 
of thousands of NRI graduates are proof it’s 
practical. 

Earn $5 to $7 an Hour, Starting Soon . . . Keep 
your present job while preparing for a top-paying 
job, or your own business. With NRFs profes- 
sional equipment (provided at no extra cost) you 
can make good money doing repairs for friends. 

Train with the Leader — NRI . . . NRI's innova- 
tive training lets you proceed at your own pace, 
assisted by your own NRI home training expert 

NO SALESMAN WILL CALL 



| APPROVED UttOEfl G.l. BILL Check G.L Line in coupon. 

r -RUSH Coupon for ONE FREE Catalog- 
NRI TRAINING 

3930 Wisconsin Avenue 



Washington, D.C. 2 0016 

Plftua nufh me ONE FREE caial&g thtekgd below. I undgr- 
Ktind NO SALESMAN will calf. Chock Only Ona 

□ AulOfflOtli* | I TV-Hadi 
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"Hero Worship" 



Motorcycle fever is catching. 

Because whatever your size- 
bag, middle, or small— when you 
see the delight someone else 
takes in his motorcycle, you want 
to size one up for yoursdf. 

And that's good Because 
whatever your size— big, middle, 
or small— Kawasaki has a 
motorcycle that's just your size. 

We even have small bikes that 
come in different sizes. Small 
bikes for the trad. Small bikes for 



both street and trail Even a mini- 
trail bike that can be tucked away 
in just about any vehicle except 
another motorcycle 

All consuming attractively small 
amounts of fuel. And all selling at 
attractively small prices— starting 
at only 2S9* 

And, if you're a big person, one 
of the most attractive things about 
these small Kawasaki bikes is 
giving one to someone dose to 
you Who is also smaller than you 

You can have the time of your 
life watching your youngster 
making lazy circles in a vacant lot 
Discovering the pride he 



takes in caring for a fine piece of 
equipment that's all his own. 
Teaching him some old-fashioned 
ideas like safety and responsibility 
Or seeing the look on his face, 
when the other kids are looking 
up to him. 

“Suqqratcd retail price for MO- 1 M (model shown stexhttr 
ngtw> POB W«rt Coast FOE State, local Iuh. cfeahr 
|**p. opefcma utm 

Kawasaki 

lets the good trines roll. 
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QUESTIONS ANSWERED 



APPLIANCE CLINIC 



BY PAUL MANN 



Difficult adjustment 

We have a GE automatic coffee percolator 
— / don't have the model number, but the 
catalog number is 9&P15. It was a gift that 
ice didn't use until the warranty expired. 
Now we find that it perks the coffee okay, 
but shuts off before the coffee gets hot 
enough . How can I fix this ?— Lucas J. Gab- 
royic, Tigerton , ITt's. 

You don't, and here's why. This particular 
percolator is an immersible unit. In order 
to get it to make coffee hot enough* you 
have to adjust the thermostat. To adjust the 
thermostat, you have to turn the adjusting 
screw. But to reach the adjusting screw, 
you have to remove the base. Once the base 
comes off, getting it back on properly — so 
that the immersible integrity of the perco- 
lator is retained — is* as one GE service 
manager told me, ‘'one hell of a job,” 

In fact, he says* GE service centers gen- 
erally won't even try it. Naturally, if the 
base isn't reinstalled properly and the unit 
is immersed, a short can result. 

I have been advised to tell you to return 
the percolator to your nearest authorized 
GE service center and explain the problem 
to the people there. Chances are in your 
favor that they will exchange the unit for 
you free of charge. 



Out of the past 

Turn back to the Dec . '73 Appliance Clinic 
for a minute r Paid. What yon suggested to 
E. J, Bussey on diagnosing his electric 
range problem ( page 5th) might have in- 
cluded one more step: checking the circuit 
breaker , / hail a similar experience with an 
electric oven , After much head scratching * 
/ found that the double circuit breaker used 
for the 230-v. input was to blame. Appar- 
ently because of wear , just one of the two 
contacts teas latching t so that only 115 v. 
reached the oven. This was enough to op- 
erate indicator lights amf so forth , but only 
wanned up the heating units. A neighbor of 
mine found t he same cause for the clothes- 



dryer problem he urns having, so it doesn*t 
sound too uncommon.— S, Black, Akron, 
Ohio 

Indeed it isn't. Thanks much for adding 
this important point 



Beneath the surface 

One surface unit of our Hotpoint RF 35-C 
electric range is not working. The pushbut- 
ton controls function . but the wn£t doesn't 
get hot * The other units operate perfectly. 
What's wrong ? — Edward Kasinakas , Beth- 
any, Conn . 

One of three things : The surface unit it- 
self has gone bad, a wire to the surface unit 
has worked loose or has gone bad, or the 
switch has gone bad. Have the unit checked 
with a continuity tester. 



Flapper flap 

Our Lady Kenmore automatic clothes wash- 
er unit occasionally waste a good deal of hot 
water. It fills properly , but as the wash cycle 
starts, the water drains out, which causes 
more hot water to flow in as the mackine 
tries to maintain proper water level. What's 
wrong? — Harvey G . Hill, New Berlin t Wis. 

The key word in your letter, I think, is 
“occasionally.” The pumps of many Lady 
Kenmore machines possess a flapper valve. 
When the washing cycle is completed, the 
pump-out phase begins. The timer switch 
controlling the circuit in the agitation sol- 
enoid opens to stop agitation. This me- 
chanically moves a cam bar to disengage 
the agitator gear* and, through a mechan- 
ical linkage, to also open the pump flapper 
valve. The wash water is then pumped out. 

If water is draining prematurely on oc- 
casion only, I have a hunch that some small 
foreign object introduced with a load of 
wash has worked its way into the pump. On 
occasion, this object is getting lodged under 
the flapper, allowing water to drain. The 
f Please turn to page 50$ 
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solution, I think, is to dismantle the pump 
and see what’s going on inside* 



Saving the hard way 

Because of the energy situation , I'd like to 
bypass the frost- free cycle of my Westing- 
house self -defrosting refrigerator. Should 
1? — Andrew P . Stimweiss, South Kent , 
Conn. 

Not if you want to keep your refrigerator 
working properly, you shouldn't. It takes no 
more than two days before the evaporator 
coils build up enough frost to affect cooling 
efficiency inside the compartment. In a self- 
defrosting refrigerator, you see, evaporator 
coils are closed in. Self-defrost takes place 
every 24 hours to keep frost from building 
up. In a non-self-defrosting refrigerator, 
evaporator coils are larger and are exposed. 
Although frost builds up, it takes a much 
longer time before manual defrosting has 
to be done to maintain cooling efficiency. 

There is one way for you to bypass the 
self-defrosting capability of your unit, but 
I don't think you'll want to use it: Defrost 
the unit manually every day. 



Lowdown leak 

Oar Hotpoint model MW9 food waste dis- 
poser has developed a leak from belmo after 
six years of excellent service . Can the unit 
| be repaired I — J> Weisman t Philadelphia. 

Yes, it can be repaired. But the real 
question is; Should it be repaired? The 
cause of the problem is probably a defective 
seal between the impeller and rotor. Replac- 
ing the seal is relatively easy — drop the 
lower flange assembly and take off the fly- 
wheel, revealing the seal. 

But if the leak has continued for some 
time, the motor windings may be saturated, 
and the motor might soon burn out. Replac- 
ing a motor is almost as expensive as re- 
placing the entire unit, so examine motor 
components carefully first, *** 



If you have a question about any appliance, send It . 
to Appliance Clinic. Popular Mechanics , 224 Wesf 
S7tb St. New York, N Y. 10019 Sorry, but fetters 
cannot be answered individually. Problems ot wide 
Interest will be answered in this column. 



START A MONEY-MAKING BUSINESS 
FOR LESS THAN {50! 




You can have your own lifetime business right at home 
« . .work in spare time . . . and make up to $200 a month 
CASH! My FREE PLAN gives you all the facts: How 
to start, how to grow. You don't need previous expe- 
Hence. You don't have to sell. I'll even finance you. 
People bring you the work and pay cash. Over 90# of 
every dollar you collect is clear cash profit. And you 
work when you want to. Let me prove you can't find 
a more certain, lower cost hi slier paying 
business of your own. 



just Mail Coupon— fffo Salesmen Will Call 



I BELSAW SHARP-ALL CO,» Stan Field, Pres, 
1 715ft Field Bldg., Kansas City, Mo, Mill 



I Nam*_ 

1 Addr Hfvj 

\ 



City- 



«JStata_ 




" MAKE BIG MONEY " 

IN EITHER OF THESE TWO FIELDS 



TRACTOR-TRAILER 

DRIVER 

We can train you t* operate 
the big diesel figs. Study at 
home followed iv practical 
training at school owned fa- 
cilities in Miami, Fla. Ae- 
credited Member MJtSC. 
Mama Office— Miami, fie. 




APPROVED FOR VETERANS AMD INSERV1EE PERSONNEL 

HEAVY EQUIPMENT 
OPERATOR 



draglines, scrapers, clem- 
iheTls, bulldozers, feaekhaes, 
trenchers. Study at home 
followed By practical train- 
ing at school owned facili- 
ties in Miami, Fla. Accred- 
ited Member NH$c. Home 
Office — Miami, Fla. 






UNIVERSAL TRAINING SERVICE, BapLPtt 
INI N.W.TSL, Miami, Fla. 3312$ • Phone: {303) W2-OBW 



□ TRACTOR-TRAILER DRIVER 

□ HEAVY IBUIPMEMT OPERATOR 

FlUit HINT 

Kama 



City.. 



-Phone- 
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Take the rattle and roar 
out of garden tractors 
and what do you have? 



These new BolensTractors. 



These rugged new 16 hp Bolens tractors are quiet. And then some. Because they're not 
just over-mufflered, But re-engineered from the inside out. To cut noise and vibration. 



And give you sophisticated new power for every yard and garden chore. With effortless 
operator controls. Like Bolens hydrostatic drive that gives you full forward to zero to full 




reverse with one pedal control. 4-positfon hy- 
draulic attachment lifts. Dual rear 
wheel brakes. And Bolens exclu- 
S ' ve power lockm 9 collar that 
clicks attachments in line 
I with just fingertip pressure. 
All this with your choice of 
new * w * n or ®* n 9* e cylinder 
16 hp engines. See the com- 
plete line of Bolens tractors 
pB and other outdoor power equip- 

■ ment at your nearest dealer. For his 
rl address, dial 800 - 447-4700 toll free (in 

Illinois, dial 800 - 322 - 4400 ). FMC Cor- 
J poration, Pori Washington, Wis, 53074. 



Consumer 

Products 



BY ROBERT LUND 



DETROIT LISTENING POST 



Pontiac naming new compact 

Pontiac is sorting - through a list of names 
for its version of the Chevrolet Vega, a 
sure sign the car is ready to roll Pontiac 
produces a Vega spin-off in Canada under 
the name Astre. But GM practice is to use 
different names in Canada than in the 
United States, so the Astre name won*t be 
carried over to the American counterpart. 



Engineers told to think small 

The message Volkswagen has preached for 
years — that bigger, heavier, more compli- 
cated, more expensive do not necessarily add 
up to better — has really penetrated Detroit 
this time. For years, engineers working on 
the low-price cars have looked to the high- 
price cars for Ideas and inspiration. As 
soon as Cadillac, Lincoln, Imperial et al 
came up with something new or different — 
never mind if the innovation was better — 
the guys working on the low-price Chevys, 
Fords and Flymouths tried to copy it, to 
come up with a poor-man's version of the 
same device or development. It was the 
drift-down approach to engineering. 

Now, with the energy and fuel shortages, 
the trend to smaller cars and all the other 
fact-of-life dilemmas confronting Detroit, 



the worm has turned, the pyramid has been 
up-ended and is standing on its peak. The 
engineers assigned to the big cars are look- 
ing at the less expensive cars to find ways 
of building them smaller and better, to save 
weight, save money and to simplify. 



AMC may get VW Wankel 

There may be a deal brewing between 
American Motors and Volkswagen. Here's 
the story: AMC was planning to put a 
Wankel in its new small car the second 
year after the car was introduced. That 
would be the *76 model. The car would carry 
a conventional engine the first year and the 
customer would be given a choice of a 
conventional six-cylinder or a rotary the 
second year, AMC had a deal locked up to 
buy the rotary from GM. But the optional 
rotary had to be shelved when GM an- 
nounced it would not start production of 
the Wankel until its gas mileage could be 
improved. 

Enter VW. VW says it expects to market 
a luxury car equipped with a Wankel in 
the United States in 1976, It*s talking a 
fairly expensive car, while AMC is talking 
a medium-price car, so the two vehicles will 
(Please turn to page 54) 




Firtw* Firebird? This one-of-a 
kind car was developed from the 
Firebird chassis by Pontiac styl- 
ists and engineers to serve as a 
test vehicle tor evaluating future 
concepts of safety and design. It 
is equipped with features that are 
not available on any production 
cars — Indeed, some of them are 
illegal according to the current 
motor vehicle taws. The rectangu- 
lar quartz halogen headlights are 
one example and the fact that they 
are covered is still another. The 
glass area is large, and the side 
windows are fixed and flush with 
the sheet metal to assure better 
aerodynamics and a reduction in 
wind noise. The small ‘'toll win- 
dow” is electrically ope rate d. 
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The Challenger. 
New Viceroy Extra Milds 



The one cigarette 
with lowered tar 
but lots of taste. 



Compare She taste with 
other low tar cigarettes 
...it's really no contest. 



Sl£MGB 



\ I 



VICEROY 

gXTHA MILDS 



\ 



Warning: The Surgeon General* Has Determined 
Thai Dgareiie Smoking Is Dangerous id Your Health 






MOWN 4 WIUlAMSQN T04ACC0 COM. 










Jonaiihan, Winter an me wel l Traveled Qxim Outdoors 



"The only trouble with 
Harrison Air Conditkming- 
theMUe forest critters want to 
hop in your cab and cool offT 

"When the open road calls, I answer... 
in my Harrison air-conditioned 
camper, I say, 'Hello, open road! Look 
at me, all cool and comfortable!' 
Another nice thing, Harrison removes 
dust, pollen and excess humidity, 
which 1 find a lot of on my way to camp. 
See your Chevrolet or GMC Truck 
dealer for a demonstration of Harrison 
Air Conditioning, You may have to 
beat the forest critters off with a stick. 
Bagged me an eight-point elk that 
way once!" 

Lei Harrison Air Conditioning 
make you a oool camper! 

Turn on “The Wacky Work! □! Jonarhan WtftiOTS - on beat television 



DETROIT LISTENING POST 

(Continued from oatm 52) 

not compete with each other. The two com- 
panies have discussed working together in 
the past, but without giving up any auton- 
omy. What would be more natural than for 
AMC to buy a rotary engine from VW, or 
perhaps even a joint engine-manufacturing 
operation? 



Chrysler working on new Sixes 

Chrysler has two different versions of a new 
six-cylinder engine in the works, and a 
four-cylinder aluminum powerplant as well. 
The Sixes should be out next year for use 
in Chrysler’s mid-size cars. The Four won’t 
be ready for another two years at least, and 
will be used in the company’s 1976 compact. 
At GM and Ford, engines for the *75 cars 
are expected to carry about the same c.i,cL 
numbers as this year, but horsepower rat- 
ings will show subtle changes. Power will 
decrease, fuel economy increase. 



Back to the box shape in styling 

In line with the austerity movement under 
way in Detroit, will the auto companies go 
back to the box-on- wheels look in styling? 

The designers reply, “Never!” But sup- 
pliers who have seen revisions GM and Ford 
have ordered on in-the- works cars since the 
energy panic hit last November say cars 
coming after 1976 will have fewer rounded 
surfaces and more angular lines. 

Like what? “The one car I know about 
first-hand,” says a source working with 
Ford, ’"looks a lot like the Audi Fox, Thin 
side metal and a squarish front and rear,” 



Better mileage coming 

Detroit engineers say the mileage standards 
being considered by the Environmental Pro- 
tection Agency for 1977 and beyond cars are 
attainable, providing the government doesn’t 
come up with other legislation that will take 
priority over the mileage goal, EPA would 
like all cars to give a minimum of 14 mpg 
by 1977, 17 mpg by 1980 and 21 mpg by 
1985, With that kind of- lead time, the auto- 
makers are optimistic about achieving the 
numbers called for by EPA* *** 
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If only you knew how to... 



start a stalled car 
refinish furniture 
build a room in your attic 
make a burglar alarm 
stop a leak in the basement 
soundproof a ceiling 
build a backyard barbecue 



repair broken appliances 
tile your bathroom 
do your own plumbing 
build your own sauna 
install your own switches 
letter your own signs 
build a patio or a porch 



TAKE THIS FREE VOLUME 



with no obligation to buy . . . and let 
POPULAR MECHANICS DO-IT-YOURSELF 
ENCYCLOPEDIA show von how! 

With this big FREE book you cart make home repairs and improve merits you 
never dreamed you could do so easily. You'll be guided step^y-step with 
illustrations that make each project crystal dear - even for beginners! 

Start saving right away! Avoid high labor charges. 

Uarn how to cure S common car ailments with simple tools; decorate a 
child's room: burglar proof your home; soundproof a room . „ . save 
$t>00G or more! 

Vol, 1 of the Popular Mechanics Do-It-Yourself Encyclopedia, worth 
$3,49. is yours FREE— to show you the fun and savings of “do-it-yourself/* 

Turn to this reference when your TY or toaster fails * . .build a Hi Fi 
center . „ . plant a "lazy man s lawn". . . or “antique" your favorite chair. 

You II learn basic techniques ror building, painting, soldering, and 
power tools. You’ll find detailed diagrams for cabinets, bunk beds, 
closets, kitchens, wiring and lighting. Expert advice on design and decor. 
Valuable tips on bow to buy materials, select an appliance that will last, 
even what to look for when you buy a house. But that's not alt! 

Enjoy sports, hobbies, crafts, and save even morel 
Your Popular Mechanics Do-It-Yourself Encyclopedia shows bow to build 
midget cars, model planes, and how to soundtrack your own movies. You 
can even learn the ABC s of skiing, boating, fishing, and camping out. 

Beautify your borne for the holidays. Make your own gifts. Cane a chair. 
Bind a book. Keep the kids busy with special projects. It's all yours in the 
complete set . . . 16 volumes . . . 3,136 pages . . . over 10,000 illustra- 
tions . , . bound in handsome, washable, crimson bindings. 

Mail this NO RISK coupon today! 

We'll rush you Volume 1 absolutely FREE. You may then receive additional 
volumes for free examination and keep as many as you wish for only 
$3.49 plus postage and handling. You may cancel the program at any 
time, or return any volume fur full credit, and no more will be sent In any 
case. Volume 1 is yours to keep. 

Don't delay— fill out and return the coupon at the right to be sure of 
getting your FREE volume. 



Exclusive Bonus With 
Free Volume 



PROJECT-A-PLAN 



Included in your FREE volume. Lets you blow 
up small scale plans to full scale working plans 
right in your own living room or workshop. 



Popular Mechanics Books 

Box 2315, F.D.R. Station, N.Y., N.Y. 10022 

This certificate entitles you fa a free gift — 
Vo I, 1 of the 16-vol. Popular Mechanics Do-It- 
Yourself Encyclopedia, with no obligation to 
buy anything ever. 

As a Subscriber in goad standing, you'll enjoy 
free exam ina lion of the additional volumes as 
you receive them. In about $ weeks we ll send 
you Vol. 2 . and 4 weeks later Vol, 3. After that, 
at approximately monthly Intervals, we'll send 
you shipments of Vols, 4 6. 7-9, and 1046, Also, 
you'll receive annual supplementary volumes os 
they are published cm tree 14-d-ay approval with 
no purchase obligation. This way you'll be able 
to complete the set in 6 months, and keep It 
up-to-date. You may cancel at any time or re- 
turn any volume within 14 days for full credit 
and rto more will be sent, Take as many vol- 
umes as you tike — nr none at alt. For each 
volume you keep, you'll be hilled just $3.49 
plus postage and handling. But you need never 
pay for more than 1 volume per month no 
matter how many you have received There is 
no charge for this extended payment service. 

HOI 5 

Name . 

(Please Print* 



Signature. 



HM Bfl-aks ■ 
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BY JOHN F. PEARSON 



SCIENCE WORLDWIDE 




New windmill based on old patent 

Development of a windmill system designed 
to provide energy for the individual home 
is under study at NASA’s Langley Research 
Center, Hampton, Va, Called a vertical axis 
windmill, the device is based on a principle 
first patented in 1927, Two curved blades 
made of balsa wood and covered with fiber- 
glass are attached at top and bottom of a 
15-foot vertical aluminum shaft, A system 
of gears connects the shaft to an electric 
generator. The device is said to be more 
efficient than a conventional windmill with 
horizontal axis requiring a complicated 
system of gears to transfer mechanical 
energy to a generator. The established power 
output for a 15-foot vertical mill is 1.3 hp 
at 15-mph wind velocity. 



Robot diver has 'eye T for fish 

RUFAS H — a second generation robot diver 
that can inspect the seafloor at great depths 
SS POPULAR MECHANICS 



— is expected to provide significant aid in 
locating commercially important stocks of 
fish and other undersea resources. Developed 
by two Department of Commerce agencies, 
RUFAS II (Remote Underwater Fisheries 
Assessment System) is towed behind a re- 
search ship and dives on command to look 
at selected underwater features. The 12- 
foot-long, 1000-pound sledlike device pro- 
vides the mother ship with a TV view of 
the seabottom and can, on command, record 
images on 35-mm film. It is also equipped 
with sonar. In recent tests, RUFAS II per- 
formed w T ell at depths to 2400 feet. 




From scenic wonder fo tap water? 

A future shortage of fresh water threatens 
many areas, including Austria, Rut that 
central European country has some 000 
glaciers — slowly moving rivers of ice — that 
heretofore have been regarded only as tour- 
ist attractions. Now UN experts and Aus- 
trian scientists are studying the possibility 
of melting the glaciers and piping water 




These appealing back- 
yard houses can also 
serve as playhouses or 
place for a pest Extra 
plans are for obtaining 
permit. j 



witbdual purpose utility 

Left: A little beauty for 
• tools an( * kids, Looks 

p j I % a more like a storybook 

cottage. 10 ft. square 
with 6 ft, porch. 

fr J MT Si 3W Single set 

^rrTisRv $3.95 

1 if- 1H, ,V B1300A Two sets 

-Oi W.49 



Left; Dutch mini-barn with 
country charm. Looks small 
but is 10 ft. by 13*4 ft. 
Roof design gives 8 ft 
overhead, 

B1279 Single set $3.93 

B1279A Two sets $5.95 



Right: Featuring a pil- 
lared porch with a dutch A 
door. Shake roof topped 1 

with a hifrihnireeu'i innfi *1 



Right: Delightful A-frame. Out- 
side stairway to attic crawl 
space. 8 ft. by 12 ft and al- 
most 13 ft. high. 

B1302 Single set $3.95 
B1302A Two sets j* $5.49 



with a birdhouse-cupola. 
8 ft. wide by 8 ft. deep. 
81301 Single set $3.95 



R*d)o City, M.Y. 10019 

1 \ am enclosing f for s*ts 

j of plans of buildings indicated below. (Please write 
j numeral 1 or 2 in box.) 

| □ BIZI J □ 01301 □ 01279 

| □ B1302 □ B130O 



COUNTERFEIT GUNS 

Authentic machined metal replicas of famous 
firearms disassemble tike originals. 

Precision machined * 

metal models lock, 
feel, weigh, dJsassem- 
bie like real guns — 

Over 30 hand Unished parti 
Perfectly legal - CANNOT 
be fired. Great for decor a ting den, 
office, rec, room. Send for free color 
brochure of 2B models of famous his- 
toricaQo modern military firearms. 




#300 
US. .45 

$26.95 



REPLICA MODELS Inc. 

Oept. PM-5, 610 Franklin 5t. f Alexandria, Virginia 22314 

Send #300— — . Add t J 2$ p&tTJir per mDdm, 

Enclosed 5 . 

NAME 

ADDH ess 

C fTY STATE Zl P 



I 

I 

» 

I 
1 





□ PLEASE SEND FREE FULL COLOR CATALOG, 



I 
I 



MORE POWER FOR BIG JOBS 




m a n *s \ ze JCfc O /V O /If Y 

L junctor 

Mow 2-3 or rot /hour, plow 
ctrtoge fair. 5ig 14 hp 
engine, oil-gear drive for 
more wcrk-powei, Mo belt 
or Uuid'diive loti. Over 20 
implements, 4B r ' dsier, 
33“' filler. 46" mow 
blower. Write: 
ECONOMY TRACTOR 




Print For Profit 



MAIL THIS COUPON TODAY! 

KELSEY PRESSES, DEPT. 74- BE. Meriden, Conn. 0&4&O 

1 mriwi 25c send bis? ntifojt *nd utn|>ln. 



Kunp 



Address, 



BUILD YOUR OWN CAMPER! 



SAV E4JP T O 50% 




5th Wheel Plans .. *3,95 
Cover basic frame, 
electric, plumbing, 
(general construction! 

Camper Plans 4.95 

Pickup Cover . 2.95 

Travel Trailer 3.95 

Fccmoline Type Van 3,95 
Pass. Bus or 
Delivery Van .... 3.95 



EQUIPMENT CATALOG 



VIM I KG CAW *ER SUPPLY. 

4?.BP 5l*n wW J Av*, 
M,tinriD4l>v Mnnn. 5540} 

nti*e tend for 

U'hldi 1 tnekiK | 

NAME . 

Ammess. 

CITY 

STATE. . .Ilf. ..... 



MAY 1974 



59 





LIVE IN THE WORLD OF TOMORROW . , TODAY! 

UNUSUAL BARGAINS 

NEW PRODUCTS • NEW MATERIALS ■ NEW IDEAS 



AUTHENTIC SCALED WINDMILLS 

[ Hvil-Dilnu r^pILra* show wind dirp 1 - 

e iD. wbKd silently remiws on btlt 
airings. Glw your Kmund# untuli* 

I rural (Tumi: Orfit miteriiicft tor pl*nt- 
f'fi flowsw, L"S? UJ h^rd yard lljfht. 
hi.'.hr nuftibcr, iiRTi or P* ma Hbcr*. For 
neh..(s1„ a fine “onttrey trials'* Ktenr? 
t'.'.Ji-. e— iJiJt- everythin it tout pump «?*- 
(J r, H.-J'.jr . durable Outdoor 

ivrusii: a-iumifitim color w.-red MW. 
no n,u3H..ar disk 

man.} .*to 05 P-.id. 

Ho- 71 <4>V-H l»] *12 SG F P d. 

I HO. B1.239H LB> S44 AS FOB 

ACTUAL WORKING SOLAR HOME PLANS 

l.oam all about Urn most ri«ln*llnf 
pcmiMr IWfAt nf tb? future. It «UT b« 
vour N oow rl iniwfj to enpm 

cricks in housing. E*pen Ur. Harr? Er 
Thomawn t-ulfcs adva-ntiig-j-sF. problem*. 
ttrirttf*. and mat* In ihis ImportAnl 30- 
pitty fact-filled toohlfL Alw inciuHtea 
ft-pajft* rtvefflliL- Insert or haute. aeroai 
swaW hDffif plnJlB-, a vjtliHral;* ffijlilriant- 
in you and pnur arrhlli'd In rlttlcie 
t.jM'-f rpquiromen(n, ibsiifh id«pa. add 
- jtr Lcn-at a fpfl toulMlnit rmfC"- 

9T4DH Ha lar H«iW 
Plana) . 51 D.OO PPd- 

N PISH M WITH A MAGNET 

7 Co- ireftiure huntW an Itoe toottran Fi4- 

- > csnutlnji fun & tusmelLme* orufitabltr 
Tie a Tine to our 111 * lb. MaKn.'t-dfOp 
1 1 iiVt’iEKurd In hay. riTr(. lAKe *r ocean. 
TM:.l) It a Loon bottom— yt™r ■treasured" 

. he Outboard Tnotar*. tflflion. 






ntlltr metal valuables, 31 ^ Lb. il agile I 
Is war siurotu*— AlfiicO V Typp-fim!, 



1 wal v r. 

Stack) Ho. 70.57QM |A* lb. t 
StpCk NO- 6Q.2L5H iVj 1 to. 



KNOW YOUR ALPHA FROM THETA! 



For Kreatrf relaxation, ranrtnlntlffl. 
Ilden (n yoUr Alpba-Ttieta brainwave*. 
Vltl-a-ienutrlviL' elrclrnde bivHltianal *HP* 
nff in WKObtf* — ullminatr* Arrd^or 
. enj 
intern Tim 

Alpha or I Alia wave ruaia, uuniivnifK 
button sifflUlAk-s Alpha -sound: audio & 
visual -r,. fc.n.1 reedtwrb, ttellahle. easy. 
Ia-iw unJ i— cum parable In- coat II or 
mode] 4 . Cranirlrttfly safe. Conn t'rrhrh- 
*tve Instruction UKAict. 




W' ASTRONOMICAL TELESCOPE 




See crater* L-— 
dnubtr (lUHfi. t r> 1 



itll’ 



nn 



of Saturn, 



IL to LMI I 

lieu. free muaturlpt mount. 1 _ 

corrected to toettrr than 1.4 wave Imnn, 
Gives tbcorctJca I limited resolution. 
lUirk mul ui n inn locun-irtii. Aluminum 
tub?, fix finder telex rope. 2 standard 

fyb|il«T' wud ftarlow Pen* rItikh pOwsr 
tic. To aWX- Free: Star Chart, Jj'iw# 
^lIurDlhuk el the Heaven*' ■ p|ua “How 
tu. Use >nur Tclrtfflp*," 

Stack Ho. A3.1Q5H tShippmO 

Hit. *2 lb**) . $115,00 F.O. I, 

**■ SEFLICtOA T E LE 5 COP t l*ltH drive) w * 

Stuck N □ , HDHH ■ .M39-5G F.O,» t 

3- REFLECTOR TELESCOPE 

Htack No. - * 

■Snulit Idea*' in Unique Liphttnft Hie* nr" 1 IHLpsKr Handbook I 
fHaeked with fact*, lunfed With lllufltiratlor.*. All lbt*Pit d*v?|Op- I 
is. applications, equipment- B Vs* K 11“ IOOBelf*T paper tn At 1 
IKS. Stock NS, y 1 00 H • ■ S3,W Fpd- 




MAIL COUPON FOR 

GIANT FREE CATALOG! 



lao PAGES • MORE THAN 
4,500 UNUSUAL BARGAINS! 



PUS* ** tectum Da telescopes. mirrcuHipri. ui- 

n oculars, muxnri*. magnifier a , prums, pnotn 

e nut pen ents. BfolmU uid uniuUr IlKmlr-i 



Item*, part*, blu, aeeeaaorie*— many hard-to- | 
K*-t ourptui hareainS, ItKI'a Of ehart*, I llustft- I 
tloo* For bnhby ista , eXper I mentor* , lehoo)*, , 
Indujtj-J, 



EDMUND SCIENTIFIC CO, 300 Edscorp 
Building, Barrington. N. J. OSOD7 

Please rush Free Giant Catalog 11 H‘* 



City.. 



-HP- 



EDIWLJ N O KT 3oo e osc o rp blog ! 

SCIENTIFIC CO. W BdHRIHCTaiU HEW JERSEY 00007 



SCIENCE WORLDWIDE 

(Continued from page 58) 

all over Europe. The glacier shown, high In 
the Alps, is one of Austrian largest and 
the “lab” where scientists have set up tech- 
nical and ecological studies. 




New type of studded tire? 

One of the best uses for old tires is as 
building blocks for artificial reefs, accord- 
ing to the Goodyear Tire & Rubber Co. As 
part of an effort to find useful applications 
for scrap tires, Goodyear built artificial 
reefs off Fort Lauderdale and Marco Island, 
Fla. The structures proved popular with 
barnacles, as shown above, as a haven for 
fish and a spawning ground for many kinds 
of aquatic life. New reefs are now planned 
at other Florida sites. Tires are weighted 
and bundled before they're dropped into the 
sea. 



Good medicine via satellite 

An experimental satellite communications 
system has dramatically improved health 
care in 14 remote Alaskan villages, accord- 
ing to findings of Stanford University re- 
searchers. The NASA ATS-1, "parked” 
22,3G0 miles above the equator, provides 
communication between minimally trained 
health aides in villages and doctors in a 
field hospital. Formerly, aides had to rely 
on high-frequency radio, which proved 
highly unreliable because of interference 
from storms, atmospheric disturbances and 
mountain ranges. The satellite communica- 
tions system — from ground to satellite to 
ground — bypasses most interference. * * * 
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How to form your own corporation 
without a lawyer for under $ 50 - 




HCM/ 

TO FORM 
TOUR OWN 
CORTOfiATTQN 
WITHOUT 
A LAWYER 
FOR UNDER 
150 QQ 



You may Aave considered incorporating. Tm sure you waaf to accomplish this in the most economical 
way. You may alread}' he in business and are looking for rnrps to save tax dollars or limit personal liability. 

You cat r benefit from this report if you are planning a one man business if you are associated with a 
partner or are the owner of a large company. 

This exciting report shows you step by step how you can accomplish this for less than $50.00, . 

It contains tear out forms for every thing that is needed! This includes minutes, bylaws, and the actual 

certificate of incorporation ! 

jt is presented in simple, clear language 

You'll leant of the many benefits of incorporating either an existing business or one that is planned. 



Sum? of tint- features o t the iS i II, 30,000 wnd, 103 |u;ir rfpli 



How a "professional” can bcnc til from incorporating. 



How iim can incorporate without an^capilai requirement with 
zero capi t a l. 



Hw fo save from S300 lo over $ 1,000 in the formal ion of ihe 
corporal ion abne! 



Tb* many personal lax benefiLs, of incorporating. 

Ho* a corporation limits the personal liabi lity for the owner(s) of a 
business, ip the investment in the corporation, (Except for tixj.es) 



What ■ ^foreign ” corporal iun is, A Slate by Stale list of the filing fees 
involved in registering a '‘foreign” corporal ion. 

Learn him a corporation can sell its stock to raise capital at any time. 



Ho* lo actually form a corpora lion slop by step. Included are 
instructions on completing the forms. 

Ho* 1® o*n and operate a corporation anonymously if desired. This 
assures maximum privacy. 

Ho* To form a non profit corporation, How to utilize lax “‘gimmicks" 
to personal advantage. 



How a sing’ll? individual can he President. Secretary and Treasurer, 
There is no need lo have anyone involved except a single stockholder 
although, of course, as many as desired can he included. 

How io arrange for any slock sold lo an investor in a corporal ion to 
he tax deductible to the investor's personal income in the event of 
lass. This makes the sale of stock in a corporation far more attractive 
to an investor. 



Flfflf nut why lawyers charge huge fees fur incorporating services 
even when often limes l hey prefer not to, 

I^arn ho* and why you can legally incorporate withoul the services 
of a lawyer. There is a fallacy in that most people feel it is necessary 
to have a lawyer to incorporate. 

How In form an "open" or '‘close" corporation and ihc difference 
between ihcm, Report contains (ear out forms. 

Sub Chapter S Corporation*. What ihey are. Hnw to set one up. How 
to operate a business as a corporation* yet he taxed on individual tax 
rales if more advantageous, 

I .earn a hour the many dangers and hazards of not incorporating 
partnerships and proprietorships, 

Whit a Registered Ageitl lx. How assistance is provided lo individuals 
who incorporate. The most economical company lo use, A complete 
section on this. 



An outline of the many situations where an individual would benefit 
by incorporating. 

Hn* io legally ineorporale and sell stock in a corporation wilhoul 
“registering” the Stock. 

Whal par and mo -par value stock is and which is the most practical. 

Ho* an existing, unincorporated business anywhere in the United 
States Can benefit by incorporating, Also included are the steps to 
take after incorporating. 

The reason*, why ^rds of ihc corporations listed on the American 
and New York Stock Exchanges incorporate in Delaware- the Slate 
most friendly lo corporations and how you can have the same 
benefits as the largest corporations in America. 

What to do if you arc already incorporated in another slate and want 
lo take advantage of incorporating m Delaware, wilhoul ever visiting 
the Stale, 



H«w tu cut out all fees of the "middle man” normally involved in Leant why many “Side” businesses and investments should he 
forming a corporation. separately incorporated . 



IRON CLAD GUARANTEE, If you are nut completely 
satisfied with the hook after you have it for 10 days you may 
return it for a full refund. 



tOSIMfvrS FHOM SMDI BS 

”1 wilt hlMf wml i-uftn to (M«nfc’ 4 -trnLlriQi'c EirciUrvc 
’iri'OiiMi ikikr [Si* | «hh>M h..,-r |fcvofp4fM*J y«*C* •**."- Sale W iI* n 
fc Tfch rtfwl h- ■ hand}' rifrrrmr tor me."- lawyer 

“TV* itarlhu h in rtt nfRinn >ntt pi in* Un I Sc qBiHfariUnn 

townr* lUth** -Judge 

Da tdu uni ■ pirthrf*" - Lj d’iCr 

~C«ia tin. hnmi l iK {OEftH of W-ini iKn^irriH « llbln I be r**c h of 
Arti*1 

“I *n fuld ■ pri*» i,l i 1.000 t*fb W 1 ro*lpmtai* I -in I n, tom! Tbh 
r#fMt ***("•■ HTT ElnwM SJflW! 1 " Winnies* (>■ ner 

Wrtflnunltit innw cm ulntiil U." - Sctrclu^ 

■T*h th* imilrn ml of toM*| • (MUttHM,"- Mnltr 

“V*nr wrll uHii™, will rtKvtrfirt hihi small h**liK“im“i to toofporiir* 

- Hi'uie* il r 

• ttfll irllti WIH ftaatoilp pnWi'ic hih IwUmu tu Ll»Hr 

-r:™n m*i 1 1-4 hr tiaa Ifl. rrtHMir n to* ton «t <*« kh**," 

- Ad^niwfiJ EMmoUSt 

“SIKimM bt In otn hwini llbnri - tocvlctf 

"WHMm r.HTOCn-a In, nr* c« 7 «rulMii lijiutf) min* lih »[hU," 

-PtrtlWwT 



Jusl complete the coupon below and your report will be promptly mailed lo you. 



I 

I 

I 

I 

I 



TO: FNTFRPSlSI- PUBLISH INC tO„ ISC. 
0*LnElJ Ur*, flcgit, I»M- 1ST 
Wilmingtoi, DtL 198-10 



Theme wad trie . copies of “IlOW TO FORM TOUR OWN CORPORATION 

WITHOUT A LAWVkR K>R UNDfcR 1S0.W" *1 17.95 Mill, pint 4;* pmta** 
l*d luTnIlin*. 

Il ii rt* v undrrajm diflp lhll If I SJiMWK eomplf ci, ly uu*lK*l » iih I he hot? It ifle r ID <1 J h i 
cf rrcnpl. | an relufn the hunt ujid-nn aped to * Tull ftrunnl. 



□ itiEek ettrluud p Miller Chirp* £ Cinle Bum. he 

. . 



□ BjpA Amii k *1*1 

□ IJuncr'i Chit 



NAMt (Fbuf hhl|. 
ADDRESS 



I 

I 

I 

I 

I 





Mr. Nicholas has been lo the White House to personally meet with the 
President of the United States after being selected as one of the outstanding 
businessmen in the billion, *£*•*»■ a muium 
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PHOTO HINTS 



FROM READERS 



Sandbag steadies tele Lens 

Even with a tripod, holding long telephoto 
lenses motionless isn’t easy. But add an 
inert, u amoving sandbag to the tripod, and 
it gets much easier. In addition to holding 
the lens steady, the bag helps absorb camera 
vibrations from your release of the shutter, 
or from the camera’s mirror, and its weight 
helps hold the tripod steadier. Yet it also 
gives your lens more freedom of movement 
(over a small range) than a tripod head. 

My bag (which originally held 25 pounds 
of lead shot) is about 14x6 inches and is 
loosely filled with dry sand. The platform 
that holds it to the tripod is a piece of %- 
inch plywood, 12x6 y 2 inches, with a Vi-20 
T-nut (which accepts the standard U.S. tri- 
pod screw) at its center. Rails of quarter- 
round molding along the long sides hold the 
sandbag in place. My platform took me less 
than an hour to build of scrap lumber, and 
materials cost less than a dollar* 

■ — EJV, Reyner, Salinas f Calif * 




Bag rests loosely on plywood platform which mounts 
on tripod with 'A -20 T-nut. Rails at side of platform 
keep bag from flopping off. Bag damps camera motions 
but allows free aim. It can also be removed from the 
platform to rest on your car, boulders and the like. 
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Two ways to make low light stands 




Here are two ways to make low floodlight 
stands that you can set on the floor for 
low-angle lighting, or set on tables and 
other furniture for more usual lighting 
effects. C.E. Banister of Pomona, Calif., 
suggests saving the stand bases from dis- 
carded electric heaters or fans (above, left \ 
and attaching lengths of : *s-inch rod to turn 
them into photo stands. Lower ends of the 



rods used on the left and right stands were 
flattened and drilled to take the locking 
screws; center stand (with camera mounted 
using standard light-stand accessories) has 
rod clamped into existing fixture. 

Phil Tempo, of Verdugo City, Calif., sug- 
gests using an ordinary pot lid as a base for 
clamp-type floods (above, right) ; just damp 
the light to the lid's knob, * * * 



Minolta helps you bag the one that got away. 




Minolta puts over twenty years of 
little-camera making experience into 
every Pocket Autopak^ 70. 

So you'll be able to show your nine' 
pound bass in all its glory, even if you 
didn't bring it home. 

An electronic shutter sets the camera 
automatically for beautiful pictures with 
1 10-cartridge film. A signal in the finder 
tells you when you need a Magicube, 
Minolta includes an optical-glass 
lens, and there's an exclusive built-in 
tens for dramatic close-ups. 

For more information, visit your 
Minolta dealer or write Minolta Corpora- 
tion, 200 Park Avenue 
South, New York, N.Y, 

10003. In Canada; 

Anglo photo Ltd., P.Q. 





Minolta Pocket AutopakTO. Fine pocket photography. 
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WARBLER Cordless Electric Grass Shear 



Impulse Lawn Sprinkler 

Use lor watering small or large areas, 
more I Man 4000 square lee!- Distance 
easily adjusted from 80' diameter to 
A& diameter. Full or part circle. 

Model 225. Reg. 12,95 



Only 8.77 



Heavy duty. 3" blade alia. Durable 
non-stick blade coating prevents pull 
end leaf, resists corrosion. No 
sharpening required. UL approved 
battery charger and salety lock in- 
cluded. Model EGS-1A. 

Only 18.99 




WISS 

Grass Shears 



Floating blada aclion makes cutting 
lough grass easy. Power Increases 
as culling gels tougher. Tehon-S 
coated Wissaloy steel blades, hard- 
ened, edged and adjusted to cut 
perfectly. Reg. 5.95 Qn|y 4 gg 




PEABODY 

BARNES 

1* HP Motor 
Pedestal Sump Pump 

Expanded stainless sled 
column Is tapered for 
Improved appearance, 

greater sl rorgth ind 

rigidity. Enlire column 
becomes a screened sue- 
lion inlake area Model 
S23E. Reg, 61.60 

Only 39.88 






ROCKWELL 



13" Shrub & Hedge T rimmer 

Double Insulated. No ground or 3- 
wire plug adapter required. Break- 
proof housing. Double- edge, double- 
action cutting tor fast, effort less 
1 rimming. Full control, wrap-around 
handle, UL listed. 0n | y14 gg 



Check with Your 
Ace Hardware Store . 



BLACK & DECKER 

Drill Bit 
Sharpener 

Operates Uko an 
electric pencil 
sharpener. Light- 
weight and com- 
pact. Bits do not 
require oil or lubri- 
cants. Saves time 
and money. 
Model 7980. 

Reg. 19.99 



Only 15.99 



Ohiho 



ORTHO wnD * H " 

Weed-B-Gon 
Weed Control 



WORTH 
WRITING FOR 



PUBLIC ATI OKS 



PM’S PICTURE-TOOLS 

are a great new idea to 
take the confusion out of 
tuhat goes tofrere on work- 
shop and tool panels. 

The complete PM PIC- 
TURE-TOOL KIT consists 
of seven big sheets (9% x 
11% in.) of a special heavy- 
weight paper with a pres- 
sure-sensitive adhesive on 
the back. On each sheet 
are beautiful drawings of 
hand tools and portable 
power tools— all you’re 
likely to have in your shop 
(74 in total). Most are full 
size; the others nearly so. 

Also enclosed in the kit 
is a blank sheet of the same 
special paper, printed In an 
overall color to match the 
tools. This sheet enables 

you to design your own 
drawings of special tools. 

Each of the PM PIC- 
TURE-TOOLS is carefully 
die -cut You simply peel 
off the backing paper and 
apply it to the proper spot: 
on painted or unpainted 
wood, plywood, hardboard 
and even perforated-hard- 
board surface. 

Later, if you want to 
move a few tools or rear- 
range the entire panel, you 
can peel off the PM PIC- 
TURE-TOOLS and reuse 
them in new locations! 

Once your PICTURE- 
TOOLS are in place, you T ll 
know at a glance exactly 
where each tool belongs. 

Order your PM PIC- 
TURE-TOOL KIT today. 
Simply send a check or 
money order for $3.95 to 
Popular Mechanics, Dept. 
PT, Box 1014 t Radio City, 
New York, N.Y, 10019. Be 
sure to enclose your name 
and address. * * * 
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Announcing— 1973 ED. 

The 1973 Popular Mechanics 
Index and Shelf Wrapper 

Here's a great idea that will 
multiply the value of your back 
issues of PM. Reserve your 
copy now! 




Want to find an article on how to fix your 
automatic washer? How to unclog a drain? 
How to buy or rent a motor home? How 
to splice electrical wires, hang a door, si- 
lence a squeaky floor? 




Send Check or Money Order To: 



Your copies of PM are chock-full of such 
information. PM publishes literally thou* 
sands of ideas and items each year* Some- 
times, though, it can be frustrating to find 
an exact article that you recall appeared 
several months ago. 

The 1793 PM Index and Shelf Wrapper 
solves that problem. Each of those thou- 
sands of items which appears in PM 
throughout the year is not only referenced, 
but thoroughly cross-referenced as well. You 
can find any article you want in seconds! 
Or you can find all the articles on broad 
categories such as auto repair, electrical wir- 
ing. plumbing, photography and other sub- 
jects at a glance! 

Best of all, the Index is bound into a 
handsome wrapper made of heavy board. 
The wrapper precisely encloses the 12 issues 
which are cross-referenced in the Index . and 
makes a beautiful and useful addition to 
your bookshelves. 

Reserve now your copy of the 1973 Index 
and Shelf Wrapper listing and cross-listing 
all PM articles published throughout 1973, 
Well rush it to you just as soon as it be- 
comes available in December. 

The entire handsome package — Index and 
Shelf Wrapper-^ is yours for only Si, 49, 

Write for your copy today! 



POPULAR MECHANICS? Box 1014 Dept. PM-73 Radio City, New York 10019 
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An end to 
tub-rim caulking 



by Wayne C. Leckey 

HOME AND SHOP EDITOR 



SfLE BUILT IN DEEP 

DRAINING SAFETY BATHING 

SEAT GRAB BAR WELL 




7 

STRAIGHT APRON SIMPLIFIES 
FLOOR TILING 



I f you are thinking of remodeling your 
bathroom yourself , you should take a 
good look at a new fiberglass tub intro- 
duced recently at the Home Builders 
Show in Houston. It weighs a mere 70 
pounds, which is a strong point in its 
favor if you have ever tried carrying a 
steel or porcelain tub to a second-floor 
bathroom. In addition, it’s designed so 
you will never have to caulk a crack that 
invariably develops where wall meets tub. 
The reason is simple: There is no joint. 
The tub features a 3^ in. water-retention 
flange around three sides allowing the tile 
walls to overlap the sides of the tub rather 
than sit on top. Shower water cascades off 
(Please turn fo page 70 i 
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Fabulous FOLBOT 



HOLIDAYS 



NOW 



NEW 
DACRON 
Sail Rig 
from 

$136 



Weary of crowded Camping or burdensome Back-Packing??? 

Go carefree FLOAT-PACKING 
the superior FOLBOT WAY! 

Let sturdy Folbot carry the load while you cheerfully float-cruise 
along INTIMATE waterways with selective camping in untrampfed 
surroundings amid spectacular scenery. You explore nature, observe 
wild life or fish and hunt undisturbed or sail gracefully ... as you 
the ultimate of GENUINE Recreation, 



YOUR SPORT AND 
FAMILY CRAFT 



NOW 



s 7q 

from 5 / J PRE FAB 

YOUR Fun is building one 
or more for family and friends 



YOUR HOLIDAY SPECIAL 

NEW arid refined Folbot Recreation combines most GRACEFUL 
action with TRANQUIL relaxation in this fascinating Folbot World. 
Away from the litter in common areas and WITHOUT mechanical 
worries, THOUGHTFUL Folboters everywhere, simply GLIDE along 
unspoiled waters down sparkling streams* over crystal lakes or out to 
Sea . . . en laying Total ESCAPE from mass oriented 'rough -times' . . . 
for the best time of THEIR life, which indeed is QUIETLY elegant 
Folboting and certainly quite INEXPENSIVE too! 

Novel experiences and unusual explorations of leading Folboters 
have been condensed into 308 pages of fun and fact packed 'FABU- 
LOUS FOLBOT HOLIDAYS' — lavishly illustrated in 2SU BEAUTI- 
FUL color photos, describing delightful Folbof Cruising on 
magnificent watertanes from the Arctic to the Tropics, from the 
North woods through Mid -America to Florida's charming crystal 
runs, along sprightly Lakelands, spectacular Canyons 
and alluring jungle streams in exotic Central America. 
Short andiengthyholidays GUIDE YOU throughout, with 
refreshingly NEW chapters on SENSIBLE float-cruising, 
smarter sailing, easier fishing and hunting, scouting, 
exploring and White Water sport for novice, expert or 
adventurer- Artfully presented. It delights YOU with the 
joyful atmosphere of INCOMPARABLE Folbot Outings 
you probably have missed so long! Secure this enter- 
taining book and valuable GUIDE for si Special, mailed 
with FREE Folbot catalog, t Include SI if book is desired J 



Mail coupon or a^drci* to; 
FOLBOT Carp., PM-574, Char fatten, S, C, Jt405 



NOW with Folbof s handy sailing gear 
YOU GO FOLBOT YACHTING everywhere 



l#gi rolor cataloe * fl?- 

to ro IS <<■' t*- *odd-*. 
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END TO TUB-RIM CAULKING 

(Continued trpm pane 6Qi 

the overhanging walls and falls directly 
into the tub, not over a joint 
Called Comfortub, it offers several other 
unique innovations* It has a built-in self- 
draining seat at one end and a built-in, 
stainless-steel grab bar* It features inte- 
gral self-draining soap dishes, extra-wide 
armrests and a roomy contoured bathing 
area In in. deep and 22 x fa in. wide* 

This 5-ft tub is molded of Mimed!, a 
deluxe fiberglass bonded acrylic* which has 
a gleaming slip- resistant finish that wipes 
clean with mild detergent and water, and 
being of fiberglass, it stays "warm” to the 
touch* It comes predrilled for standard 
waste and overflow fittings, and has a 
straight front apron which makes for less 
work when tiling the floor. 

You have a choice of right or left-hand 
models, as well as five colors — avocado, gold- 
en harvest* Lucerne blue, tawny beige and 
natural white. The tub is a product of 
Rorg-Warner Plumbing Products, 201 East 
Fifth St., Mansfield, Ohio 44902, and sells 
for about $100* less fittings. * * * 
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Judging from rough underside, it's hard to believe 
tub could have Justrous finish topside. Manufacturer 
warns about smoking while soaking — a burning dga- 
ret will leave a lasting mark on ihe mirror finish. 



TRYA NEW EXPERIENCE... 

Fixing Ybur Toilet 
For The LAST Time. 




With the revolutionary new 
Fi I tin aster Toilet Tank Fill 
Waive... the only modern 
way to replace old-fashioned 
noisy leaky ba I (cocks. 

Instead of depending on the old- 
stylerodsand float baits to sense 
water level from the top of the 
tank. Fillrnaster's exclusive 
diaphragm-powered valve 



senses water level 
from the bottom, 
right where the 
water enters. 

The result: a smooth, 
quiet, and efficient flow of 
water into your tank. And Fill- 
master can be installed in a 
matter of minutes with easy-to- 
follow instructions and no spe- 
cial tools required. AN parts are 
included. 

Just S5.99 brings you the com- 
plete Fillmaster Toilet Tank Re^ 
pair Kit which includes the new 
Fillmaster Flush Valve as well. 
Ifsthe last installation you'll ever 
make in your toilet tank Fill- 
master is constructed of the best 
non-corrosive materials available 
and is so perfectly engineered, 
it's Lifetime Guaranteed. 
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r Pfogfts&ive Hardware 
70t4 Ma rccl'e SI. 
Paramount, Ca. 90773 

Pl#*ie i l ujh me _ 



. Fillmaster Toilet 



UNITED STATES AND FOREIGN PATENTS PENDING 



UWtr Chajge_ 

BankAmeritard _ 



One of the few things 
that’s going up 
faster than building costs. 




Between April. 1972, and 
April of '73. material costs 
alone rose some 18%.* But, for 
the 5th straight year, our vol- 
ume rose even higher— by 33%, 

No doubt one reason is that 
people are tired of look-alike, 
plasterboard boxes. But you 
can bet that extra value played a big role. 

While our houses aren't cheap, a precut 
Lindal can save a whole lot of assembly time 
and cost— no matter who puts it together And 
you get a tougher, more enduring home. 

Components in our insulated, 5-3/4 walls 
interlock for weather-tight fit; floor and roof 
beams are reinforced with steel] decking is 2" 
thick! All that, plus the natural warmth and 
beauty of kiln-dried cedar, inside and out. 



With a Lindal, what you get 
is even more impressive than 
what you save. 

For more proof {73 plans, 
prices), send $1 for our 44- 
page PI an book. 

A -NjtiQnjI Assoc, at HgrtHP HyrWcrs 

(i III DHL CEDAR HDIKES 



LINDAL CEO A R HOMES, INC- 
10411 Empire Way S . Seattle. WA 9617B 
Phone [206} 726-0900 

Enclosed is $1 for my Lindal Cedar Homes Plan book. 

N a me __ 

Address 

City „ Stat« 

Zip Area Cnda Phone 
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THE EASIEST MONEY YOU’LL EVER MAKE.. .BELIEVE IT OR NOT! ITS TRUE 




rV CERTIFIED NOTORIZED AND DOCUMENTED 

[Ifr. LEGAL SWORN AFFIDAVIT: Jj| 

TO WHOM JT MAY CONCERN: 

AS tne Actovnla'il for Unique Ideas. Inc., Mr. Emte Tucker, 

Prrt . I aitesi Id llx! fact that he Wfned Thirty Five Thousand 
Dollars In a *ing!e day ana presently Averages in the thousands 
ewiy week 

Personally I've always Pound Tiito to be bOlh a Successful and H&fteSt Mao 
I I Certify lhal a t Ol these s lalemen 15 are true. 

1 Cfflii ted Public Accountant's tome Available upon Request. i 
3 San*. Reference: CheteH tobon*. Bank | 

f $25 Seventh A«. y \ 

ftewYork, N Y. 10019 Hairy Shalita Dec, 3 . 



n^vv rum, r * r . iwi-j ■ ^ wv . ^ q 



OFFICIAL PROOF OF RESULTS 



1 MADE *35.000 IN JUST I DAY 
AT HOME IN BED WITH THE FLU" 

By simply putting my successful money method 
in aclion I’m making thousands of dollars 
every week whether I work or not. . . 



I WILL QUICKLY TEACH ANY MAN OR WOMAN 
MY PROVEN “EASY MONEY SECRET OF 
STARTING FROM SCRATCH AND MAKING A 
FORTUNE PRACTICALLY OVERNIGHT! 



My briefcase crammed whh 

thousands of dollars lo be deposited In my bank 



AN HONEST NO NONSENSE WAV TO RICHES 
IT ACTUALLY WORKS FOR YOU 
No equipmani 10 buy or lease, no buttling 
your friends lo buy junk merchandise and no 
book t or correspondence course required, 

DEFINITELY NOT A CON GAME* FRANCHISE, 
INVESTMENT SCHEME OR GIMMICK 



YOU 00N1 NEED MONEY 
TO MAKE MONEY 



Obviously you were not bom rich so 
what? BS% Of I he men and women who 
are rich today started with very mire 
money and mo only average education, 
*0 why not be honest with yourself and 
Stop using rame excuses, aland up and 
lace the fact that th* only r«i 
difference between you and thousands 
of neb Americana is lhal Ihey 
discovered Iherighl moves to make and 
y ou did noi l 



you get rich making 

-THE BIGHT MOVES" 



I've proven this lobe true despite the 
fact that ! was born poor and barely 
squeaked through nigh school, t shil 
made a fortune in jusl a Short period by 
making the right moves and I'll show 
you exactly how I did U- 



you my secret money making method? 
Su«iy there's more to il than because 1 
enjoy helping others share in me rich 
good Me as I have but frankly I expert 
to profit at least two hundred thousand 
dollars, maybe more, from I he 
publishing of these ads jn nationally 
famous magazines and newspapers. 



STOP WASTING PRECIOUS YEARS 

i should know. I was led more good 
years than I care to remember, betore I 
finally discovered the secret ol making 
money. 1 stayed up lo my neck in debt, 
bounced around from one *Hgh| hour 
dead end 10 b to another. J US t working, 
waiting and wishing Tor a great fortune 
to Tati in my lap. I got married, became 
a proud father ai a young age (worked 
in a toy factory for a short lime and 
peddled cosmetics Prom door to door, 
bul everything I tned my hands al tailed 
because I didn't know th* right moves 
lo make. This only happened 10 me 
twelve years ago. No doubt there are 
millions who are aulfering this 
agonizing torment now. 

REVEALING : THE RICH MAN’S 
SECRET MONEY MAKFNG METHOD 

If* true that moat rich persons keep 



their money making secrets to 
themseives, seldom sharing it with 
others, but fortunately I me! several 
unusually Pair minded fith men who 
were so impressed with my ambition to 
get rich thal they agreed to teach me 
(tie secret money maktrig techniques 
(hal their many years ol making 
millions had taught (hem, providing I 
would virtually work I Or them at least 
o»e year, p eagerly jumped at the 
Opportunity to gain this valuable 
knowledge and said yes 10 I heir 
generous proportion. So for one year ! 

listened and watched very closely, until 
l learned Prom A lo l how these 
I mandat wizards made thousands Of 
dollars every single day. I'll always be 
mosi grateful to l-hese men for teaching 
me (heir Iasi and easy moneymaking 
secrets. It didn't even matter thal I was 
practically penny less when 3 first put 
these methods Into action. 

SUDDENLY IT STARTED 
MAKING MONEY FOR ME 

Ai first il was unbelievable ... I paid 
qH all my bills and my wealth 
continued lo multiply. Huge sums of 
cash poured in so fast that 1 was forced 
lo employ a full time bookkeeper and 
re lain a corporation attorney. account- 
ant and tax expert to nerp manage my 
prosperous linanciar affairs. 

We had Investments, property, 
nocks, money in the bank and can 
afford most anything we wanl. My 
family and 1 enjoyed our wealth and 
success. Ws were very proud of our 
accomplishments and il was Our secret 
of making me right easy moves ihat 
made i l aft happen. 

THIS IS YOUR CHANCE 
DON’T BLOW IT 

H r s a belter chance than I had. If 
youYp really serious I'm willing 10 share 
my secret. Surely I can afford to give it 
to you free OP charge, but 1 wen'i, why 
should l give you something tor 
nothing? instead rm going (0 ask you 
to send me ten dollars for sharing my 
secret. What'S more, 1 want you to 
know thal 1 intend to make a lair profit 



from (he inlormehon I mall you, why 
nol? H I can show you how to make 
more money ihan you ever made in 
yOuf hie why should you care il I make 
a prolit? Remember whal I'm giving you 
lor orvly ten dollars coal me 1 2 years to 
master. Even more important you get 
certified and documented proof beyond 1 
the slightest doubt that my method can 
make a lorlune, this is why 3 can otter 
you I he strongest regally binding 
guarantee possible!! A guarantee SO 
incredible tost you'll probably think il 
sounds too good to be true. 




GET READY TO GET RICH 
Every single day my method can 
bring you more pash. You'll never again 
need So borrow, budget or ask anyone 
for credit. You'll be proudly indepen- 
dent. You can enjoy those luxunes 
you've always dreamed about, but 
never could alPQFd- Sound impossible? 
Bui it'Sfiol, you only need a serious 
belief in my proven method, very small 
capital and enough ambition to give il a 
|ry. Remember "nothing ventured 
nothing gamed" and there's absolutely 
noway you can FOM. 

JOIN THOUSANDS WHO ENJOY 
THE RICH GOOD LIFE: 

Ed K. says: "I never earned over one 
hundred dollars a week in my life until I 



made 2 thousand dollars th# lirsl 
month using yOur money making 
method, Fm glad I took a chance." 
Smcereiy, Ed K. r W.Y. You can easily 
learn whal I taught him and now Ns 
money worries are over, so why not 
lake ad ran I age of ihia rewarding 
opportunity. Any news ol good tortures 
travels fast, already thousands ol just 
average men and women have 
benefited Pram my concept, you will 
too. Bui I will rtoi.promise you r H make 
as much money as Iasi as 1 have, yet, 
it’s possible you'll make a to! more 
even Easier. 

YOU CAN HUE HIGH ON THE HOG 
AND DO LESS WORK,., 

I'll show you how to slop breaking 
your back to make ends meet and start 
usmg your head to get easy riches. II 
you’re Seriously fed up with being 
treated Irks a hard working at if! while 
others enioy the rich good iite, I hen 
don't pass up this opportunity— you 
risk absolutely nothing— not even the 
price Of a stamp. 

MAKE THE RIGHT MOVE NOW 

5 ^RUSh ORDER COUPON 
, Emit Tucker, Pres- I 

1 Unique Ideas, Int- Dept, PM -b | 
I 16ft Broadway • 

| New York, N„V. 10019 

I y« count mg In on yoor TlOQO j 
| 'guarantee offer. 1 enclose Tib. a 
I Rush your proven easy money ■ 

* method. 1 understand thal it has I 
I been officially certified, nolor. j 
| iMd and documented. If \ don't | 
I agree il (ten actually pul If 000 or j 
[ more i n my pocket within Id days I 

* I can return it tor a Pull relund, | 

I including my j portage, There | 
■ <s no risk on my part. ' 

J Harm.,, I 

- Address J 

| City J 

^ Stale. . Zip | 
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MAKE EXTRA $$$ EVERY DAY I 

Git into the big, year-round 

EXTRA MONEY BUSINESS 

that’s EASY to learn -EASY to 
do— and EASY ON YOU! 

Be a LOCKSMITH! 



iork ,- s r *f» n , ! " S Beii<iei - tht 
f «=Fnating. |f i can 

J* Sfi ybody C3 n"_K 
Johnson, Lamed, Kan. 



You Can Make Up to $10 an Hour— even while learning! 
Train FAST at Home! 

Never before have money-making opportunities been so 
great for qualified Locksmiths. Now lucrative regular 
lock and key business has multiplied a thousandfold as 
mfl lions seek more protection against zooming crime. 
Yet there f s only one Locksmith for every 17,000 people! 

Start Collecting CASH PROFITS Right Away 
You're "in business' 1 ready to earn $$ to $10 an hour 
a few days after you begin Be (saw's shortcut training. 
Take advantage of today's unprecedented opportunities 
in Locks m it hirtg for year-round EXTRA INCOME in spare- 
time -or fulltime in a high-profit business of your own. 
Hundreds we've trained have done it. So can YOU! All 
tools plus professional Key Machine given you with 
course. These plus practice materials and equipment, 

THIS PRO * „„ 

KEY MACHINE- — FREE 

YOURS TO KEEP 

can add $25 to 
$40 a week to your 
income ... and it 
won't cost you a cent 
with your training. 

ALL TOOLS, MATERIALS AND PRACTICE 
EQUIPMENT COME TO YOU WITH YOUR COURSE. 



r 1 1\^ 



plus simple, illustrated lessons, plus expert supervision, 
plus business- building guidance will enable you to KEEP 
THE MONEY COMING IN! Ideal for retirement-good 
jobs, too. 

SEND FOR EXCITING FACTS- No Obligation 
Discover what's in Locks mithing for you— how Belsaw s 
master- locksmith- approved training can give you the 
skill you can depend on to EARN MORE— ENJOY LIFE 
MORE, Just fill in and mail the coupon below to receive 
full information by return mail. Do it TODAY! 

BELSAW INSTITUTE, T051 Field Bldg,. Kansas City. Mo. 64111 
Accredited Member National Home Study Council 
Approved for all Veteran Training 







MAIL THIS COUPON— NO SALESMAN WILL CALL 



I BELSAW INSTITUTE, 105B Field Bldg. 

| Kansas City, Missouri 64111 

Please send me free of cost or obligation your 
I publication "'Keys to Your Future" on how Be Isa w 
1 can quickly train me to make money In Locksmith- 
J ing and how all tools and Key Machine are given 
| me to keep, 

] Name 

Address 



City. 



_State_ 



i □ Check here if eligible Veteran. j 






M THE 1 
BEST AND 
BIGGEST 
BOOK OF J j 
KUNG-FU!!!"? 




..CONSIDERED BY MANY TO BE THE 
| MOST DEADLY FORM OF ATTACK AND 
SELF-DEFENSE KNOWN TO MAN! 



Mo* u your chance to learn ihe ft- 

Kung-t __ _ _ 

| termlisiy (hr most effective form of Take kianru rrom at Kurtg- Fu in. 



mcu*, deadly secrets Of Kuns-Fi 



f You can karu Kung-Fu through ns :: 
u — ai minimil cost: If von decided to " 



| a Hack and ever devt*ed r slruclor ( if you could find a genuine 

Kung-Fu has been handed down Kung-Fu Master l. |he costs would 
from lO ion — cloaked in se tinge int shnr from S-iCKl To 

crecv until nw! in Ins than half 5IOOO! This munt is available 
an hour a day { depend ing upon ihe only ihtnugh us 4 published only bv 
personal hob Is vou irt l vou Can us| a nd il will never be sold from 
I ram and mailer techniques that anv other source, 
could defeat a Ka rale expert’ 

KUNG-FU CAN MAKE YOU A GFANTiM U 

IN BOTH MIND AND BODY] 



dsUjf Poj a HUd yraC 
j, Q9 i tgre — S jw k 
Biel *k onrif aar 0>e 

On- -h 4 - Hits rtiiip^nftrs 

br * Ml taxi A I nhsl’ 
WhJi OfruM Se lS IwT 



Easy to Iwm. this Kung-Fu course shows you doien* of ways, to 
counter-attack any man, regardless of his lire. With Kung-Fu yflut 
body becomes an Instant arsenal of power. 0ur course takes you slep- 
1 ^ * 't of Kur L 



bv-step Inlo the fascinating world of kung-Fu — we show you In plain, 
simple language how to use the techniques of Kung-Fu so that you can 
| handle yourself in any difficult situation. TV Is course requires no pro- 
onal equlpmenl and you can learn easily bv yourseU or with a 
friend. Shortly, you'll be amazed a I your new powers! 

I ORIGINALLY SOLD NATIONWIDE FOR *7.00, YOU PAY 
ONLY *5.00 FOR THE COMPLETE COURSE I SAVE *2,00! 

I As soon, as we Twelve your payment and form we will send the complete 
Kung-Fu course to you In the next ou I- going mail! 



r KUNG-FU INTERNATIONAL 

I Department M 
1 Box 6694 

Detroit; Michigan 48240 

DEAR KUNG-FU INTERNATIONAL: 

' Send me your complete Kung-Fu course! 

I I am end (King full payment of only 55.00. 

Name 



| Address _ 
iChy. 



■ CHy _ State. Zip ■--£ 

!■■■■■■■< 
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How to start making it 
early in life. 



(A TRUE STORY) 



Since be got out of the Navy, John 
Muirhead of Gales Ferry, Conn, has pro- 
vided well for his family. 

Two cars. A new house going up 
alongside a wooded lake. Even a hand- 
some Great Dane named Sherman. 

But John has bigger ambitions. 

M i want my own air-conditioning 
business doing installations and repairs. 
For homes, office buildings, restaurants, 
small factories, motels. 

“That's no dream. With the training 
Pm getting from ICS, I know I can do it, 

“In fact, my ICS training helped me 
get the first job I ever applied for, I won 
out over two guys with college degrees, 
even though I had no experience. Because 
the boss could tell I had a practical, down- 
to-earth feel for beating and air-condi- 
tioning, And he respected the ICS name. 

“Naturally, 1 was nervous at fust. So 
I took my lesson diagrams with me on 
the job. And I could lick any problem. 

“Pretty soon, they asked me to head 
up the a in-conditioning department. I also 
picked up some repair and installation 
business of my own on the side. That's 
what's helping to pay for the new house!* 

The right combination for success 

John has the right combination for 
success. He's in a growing field. And he 
has good training for it. You could, too. 

Especially if you’re interested in one 



of the fast-growing careers where ICS 
concentrates its tram mg. Like account- 
ing. Engineering. Auto repair. Electrician, 
Air conditioning, etc. (Check your choke 
on attached card,) 

Ideal way to learn 

As an ICS student, you study at home, 
on your own schedule. You waste no time 
traveling to and from class. And you never 
have to miss a paycheck. 

But you^rc never alone. Skilled in- 
structors are always ready to help you. 

If you ever have any doubts or prob- 
lems orjust want to talk to your instructor, 
you can even call ICS from anywhere, at 
any hour. Toll-free. 

ICS training world 

ICS has trained 8,500,000 people in 
the past go years. 

Soroe of the top American corpora- 
tions (including Ford, U. 5 . Steel, Mobil, 
Alcoa, Fan Am, GE, Motorola and RCA) 
use ICS courses in their own training 
programs. Government agencies and 
unions have also approved ICS training. 

Free demonstration lesson 

If you want your job to give you 
more, (more money, more day-to-day 
satisfaction . and more future ) get our car- 
eer guides and free demonstration lesson. 

Remember, it’s your life, You might 
as well make the most ofrt. 

ICS 

We'll show you a better way to earn a living* 



StMitj a new home built on a wooded lake site 
will give John and Cheryl Muir head lots of room 
for their grouping family. (Photo: Frank Cowan) 



If card » mi»mg. wr tfe for free career hook lets lo. International Cot mpondcncc Sthooh. Scranton, Pa. 1S515 C t97J ICS 





Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 





Surform tod shaves, planes 
easier. Free plans prove it 






Now and then a woodworking 
project can turn you off. 
Especially if it calls for a lot of 
planing, filing and smoothing 



grater" blade can't clog either; 
shavings pass right through. 

All of this you can prove 
for yourself. Our free plan set 
to make these animal rocking 
toys calls for a good amount of 
planing, forming and 
smoothing 



— which sometimes can be 
tricky work. 

Its no problem with Stanley 
Surform tools* They let you 
trim away material fast, easy, 
without goofing. Really make 
you look like a pro. 

Surform' s u cheese- 



down edges. A 
Stanley Surform plane or file 
or even pocket-size model 
makes k a pleasure. And— by 
the way — Surform tools aren't 
just for woodworking; they 
also take on soft metals, plas- 
tics, material like autobody 
filler* Another thing— if a 
Surform blade wears out, you 
just snap on a new one* 

So go take 
a look < 



those Stanley Surform tools. 
Almost any store with a good 
tool department sells Stanley 
Surform tools and replacement 
blades. To get the 
free plans to make 
the rocking donkey 
and lion, just send 
your name and 
address to 
Stanley Tools, 
Dept* Al, 

New Britain, 
Conn. 06050 
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Four wonderful 
weekend /vacation homes 



Popular 



by Ralph C. Rittenour 



W hether you plan to build 
a second home strictly 
for summer vacationing or as 
a regular weekend hideaway 
for family relaxation, you're 
making a wise investment, A 
second home not only serves a 
present purpose, it can also 
prove to be a pleasant way to 
plan for the future and your 
retirement years. 

To help you find the home 
you’d like to build, PM pre- 
sents on this and following 
pages plans you can order of 
new designs that are contem- 
porary, yet will retain their 
charm in any setting. 



Plan 86S— 2&2A 




Ctonaiory windows toi gable end of bedroom and over tbs laundry add 
privacy and light. Attached two-car garage extends to the front. 




i 






Dramatic balconied living room 

The contemporary architecture of this ele- 
gant home combines with a rustic country 
styling. A spacious entry connects with all 
portions of the main level and to the second 
floor by an open staircase. At the rear of the 
home, a short flight of steps leads to a re- 
cessed living room. The soaring height of 



Outride deck* that flank both 
Sides of the living room 
are accessible through 
sliding glass doors. These 
decks are also viewed from 
the windows of the dining 
room and from one of the 
rooms of the bedroom wing. 
Although the home is 
comfortably sized, plans also 
allow foe a partial basement. 







the room is accentuated by a vaulted beam 
ceiling. A wood-deck ceiling slopes from the 
support over the balcony to the outside wall 
where large windows offer a skyline and 
treetop view of the outdoors. 

A massive fireplace is the focal point of 
the living room. This interesting room may 
be viewed from the dining area through the 
open balustrade of the hallway railing. Note 
the raised masonry hearth and the louvered 
doors that cover the storage shelves. 



You can buy complete plans for any home 
featured in this article for $35 for on© set, 
or $50 for four sets of the same plan. Add 
$5 for a materials list. Four sets are needed 
for permits, estimates, financing and con- 
struction. A plumbing diagram and a wiring 
diagram, helpful if you intend to do the 
work yourself, are available for $5 each. 
Send orders to Home Building Plan Service, 
Dept. PM., 2234 N.E. Sandy Btvd.. Portland, 
Ore. 97232. Specify the plan number and 
the number of sets you want* 
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Both of the plans 

illustrated on this 
page have identical 
main and second-floor 
plans. The difference 
is In the arrangement 
of the basement. 

Plan B86-1 has a 
standard basement 
below grade. Plan 
88£-2 has a daylight 
base men t an d in cl ude s 
a garage under the 
building. Only plan 
BB&-1A i» available 
without basement. 



Plan B8S — 2 
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Modified A-frame preserves waif space end headroom 



Close examination of these two designs will 
reveal how the roof does not extend to the 
ground level as in a conventional A-frame, 
but rests on perimeter walls that are ade- 
quate for providing comfortable headroom. 
This design feature also permits the in- 
stallation of windows that otherwise might 
be impossible in an A-frame. 

Take note also how the roof has been 
broken midway down the slope of the gable 
and extended over the front porch. This 
latter projection provides valuable cover for 
the targe prow-shaped fenestration of the 
front-gable wall, giving added protection 
from sun and snow, A clearly defined separa- 
tion of the living and sleeping areas insures 
both privacy and quiet. 

The living room rises a soaring two 
stories and is finished in natural-wood de- 
cor. Other features of this plan that will 
appeal to the recreation-home builder in- 
clude three bedrooms, plus an overflow bal- 
cony sleeping toft. A complete bathroom is 



located on each floor, and a laundry wall 
flanks the central hallway of the first floor. 
It includes both washer and dryer. The U- 
shape kitchen opens onto the living-dining 
area to minimize wasted steps in serving 
the dining table. A massive oversized fire- 
place is placed in the corner of the living 
room, enabling the owner to enjoy both the 
view of the outdoors and the fireplace hearth 
at the same time. Another important fea- 
ture is the access to the rear deck through 
a central hall as well as to the front deck 
through sliding glass doors. 

Outside, there is a large deck at front 
which is ideal for sunbathing, evening re- 
laxation in cool breezes, and for outdoor 
entertaining. If Plan 886-1 — standard base- 
ment, first-floor on grade — is used, the 
guard rail is optional If, however, you de- 
cide to go with Plan 886-2 below, which puts 
the daylight basement on grade and first 
floor above, the deck is enclosed with a 
clean -looking, contemporary railing. 




BASEMENT PLAN 




DINING & LIVING RMl 

is-oSn-r | 




FIRST FLOOR PLAN 



994 SQUARE *EET 




SECOND FLOOR PLAN 

4Ji SOUAflE FEtT 



PLAN 886-2 
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Mini octagonal home starts a cluster 



Build this unique starter home containing 
only 331 square feet and meet all require- 
ments of the Uniform Building Code. Take 
note of the complete kitchen and dining area 
as well as the space for a fold-out sofa bed 
in the living quarters of the starter home. 
Full bath and lavatory are also provided in 
the original home. The octagonal unit mea- 
sures 20x20 feet, and each wall of the home 
is spanned by two sheets of plywood. A low- 
pitched roof with wide overhang is covered 
with cedar shakes. 

PI AN 880 -S 



All interior walls of each unit are non- 
bearing, as eight exposed hip beams are 
supported at the center of the vaulted ceil- « 
ing by a compression ring* The owner may 
move partitions in case he should like to 
make modifications in the design. Locate 
the dwelling so you can make the best use 
of your property. All three of the octagonal 
structural units in this expandable plan are 
identical. The only difference lies in the 
way the windows have been arranged and 
the partitions have been placed. 

PLAN 880-1 A 
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Utt THIS SCALE tOMfA&Uffi fflEfCUAl ROOMS, 



FINISHED RIAN 

1122 SQUfclt FEET 



STARTER PLAN 

111 SQUARE FEET 



TM» versatile design 

may well be the 
answer to your 
recreation program. 
You may build this 
starter unit at your 
convenience and add 
on to It as your 
needs arise. It will 
not only serve you 
as an independent 
home to start with 
but also offer you 
the opportunity to 
expand In many 
different ways. 
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Two levels and a covered deck 

Here is a plan that emphasizes informality 
with the rooms arranged so that the whole 
scheme of living promotes family together- 
ness. 

The generous-size entry reveals the open 
character of the home immediately upon ar- 
rival, Note the ample closets and the guest 
closet that's tucked into the alcove wall of 
the entry hall 

The living room is the center of a complex 
of connected living spaces with the dining 
area at one end and a huge log-sized fire- 
place at the opposite end. An intervening 
area of over 26 feet connects the two ends 
of the spacious room* 

All along the rear wall of the living room 
a series of windows and sliding glass doors 
invite the occupants to a generous-sized 
deck where all sorts of pleasant outdoor 
activities may be enjoyed. The deck spans 
the width of the home. ★ * * 



Pole home on hill has panoramic view from two levels. 
Roof overhang shelters center portion ot upper deck. 
Siained-glass windows light the entry and siaifC&se. 
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New TV tubes 
lock in 
better color 
pictures 



by Jim Luckett 

T he old, familiar picture tube design that 
has dominated the color TV industry 
since mass-production color began in the 
mid-fifties appears to be on its way out. A 
new generation of tubes with radically dif- 
ferent internal structures is sweeping the 
industry. 

The new tubes won't bring dramatic im- 
provements an picture quality — but they 



do match picture quality of the best con- 
ventional tubes and should be more reliable, 
needing fewer service calls. They may lower 
original set cost, too. 

That's mainly due to their simplified con- 
vergence adjustments — the adjustments that 
insure that the electron beams from the 
tube's red, green and blue guns will con- 
verge closely on the tube face's phosphor 
screen. Properly converged, all three spots 
blend into single spots of white or other 
colors, rather than appearing as distinct 
primary-color spots, or adding color fringes 
to picture details. 

But there are other benefits, too: The 
color purity of the new tubes' pictures is 
less affected by the earth’s magnetic field. 
They're also a few pounds lighter and up to 
five inches shorter. And they save the manu- 
facturer about $5 in chassis parts and as- 
sembly costs — which could result in a saving 
of about $15 to you, if set makers choose to 
pass that saving on. So far, the new tubes 
have not resulted in lower prices, but costa 
may come down as the tubes come into 




ELECTRON GUNS 
fN DELTA PATTERN 





Slot-mask tubes have continuous phos- 
phor stripes (horizontal black shadows 
are cast by mask), guns in in-line pattern, 
RCA version has 'unitized" gun [see text). 




Sony Trinitron s phosphor stripes show 
no shadows since mask has only vertical 
strips. Tube tace curves only in one 
plane, an antireflection plus, Sony says. 



greater use and lose their novelty appeal. 

The common denominator of the new pic- 
ture tube designs is the rearrangement of 
their three electron guns (one each for blue, 
green and red) into a straight line, instead 
of the usual triangular "delta" pattern. 
With the electron guns in the same hori- 
zontal plane, it's easier to converge their 
beams into a single spot, 

Conventional tubes have 15 convergence 
adjustments which must be carefully set on 
the assembly line and — in some instances — 
readjusted by a serviceman in your home. 
But some of the new tubes (see table, page 

their guns are converged at the factory, 
then cemented into the tubes' narrow necks. 
Other new designs retain up to four adjust- 
ments; manufacturers claim this allows 
greater flexibility to correct convergence 
errors, and that the wider necks of these 
tubes allow larger electron -grid "lenses 1 * 
which can focus the picture more sharply on 
the screen. (Narrow-neck advocates, on the 
other hand, claim improved convergence and 
registration and lower power requirements.) 

Another key element in the design of the 
new tubes is their use of tiny vertical phos- 
phor stripes instead of dots to "paint" the 



CONVENTIONAL PICTURE TUBE BEAU PROFILE 




PANASONIC QU1NTRIX BEAM PROFILE 




Aft: Adolph Bnolman 



Partition ic QuIiUrn is an unconventional round -dot 
tube. It uses an extra electronic "lens' 1 to focus 
the electron beam more critically, resulting in a 
narrower beam and smaller image spots which Pana- 
sonic claims are sharper (and more perfectly round}. 
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New TV tube* 
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50000t 
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IllCt < WiU I CT W H , now almost universal among 
picture tubes, surround each dot or bar with 
non reflective black. As a result, ant ire fleet ion screens 
can be made lighter, allowing the picture to come 
through with greater brightness and purity. 



color picture. On striped screens, electron 
beams deflected up or down by the earth's 
magnetic field will still strike the proper 
color phosphor, avoiding color impurity; on 
dotted screens, deflected beams tend to il- 
luminate dots of the wrong color above and 
below the correct dot. Stripes are also 
claimed to yield greater “apparent resolu- 
tion” because the eye supposedly can focus 
more easily on the vertical lines than on the 
dots used in conventional designs. Not much 
evidence has been presented to back this up, 
though, and the claim isn't being pressed 
very strongly. 

To use a striped screen* the tubemaker 
must modify the shadow mask— the thin 
metal grid between the electron guns and 
the screen whose holes are positioned to in- 
sure that each beam strikes only one color 
of phosphor. In conventional dot-screen 
tubes, the holes in the shadow 7 mask are 
round, with one such hole for every triad of 
color dots. In striped-screen tubes, the holes 
are either vertical slots— tall, thin rec- 
tangles — or slits running from the top to 
the bottom of the mask. 

Theoretically, slotted and slit masks al- 
low brighter pictures* by blocking off less 
of the electron beam's energy. In practice, 
the slotted mask (which, like the dot-mask 
00 POPULAR MECHANICS 



is curved both horizontally and vertically 
into a section of a sphere) loses much of 
this advantage because its bars must be 
thickened to reinforce it and hold its curve 
precisely; and the thicker the bars, the nar- 
rower the slots between them* 

Sony, the only user of a slit mask, gets 
around the rigidity problem by curving its 
mask and screen only in the horizontal 
plane, shaping them like a section of a 
cylinder standing on end (a very rigid 
shape), instead of a spherical section* Sony 
claims this vertically flat shape also reflects 
less extraneous room light bac k at the 
viewer* The slit mask also casts no hori- 
zontal shadows on the phosphor stripes, 
which can be excited by an electron beam 
anywhere along their lengths. The horizon- 
tal members of slotted masks on the other 
hand, create a bricklike pattern on the 
screen, which is visible to the naked eye on 
very close inspection. 

Another unique aspect of the Sony Trini- 
tron is its single focusing lens system and 
the unique gun arrangement that goes with 
it. Most color tubes use separate grids to 
focus each of the three electron beams on 
the screen, just as lenses focus light beams; 
the guns are aimed to have their beams con- 
verge at the plane of the shadow mask. Sony 
uses a single, larger lens grid for all three 
beams, toeing them in sharply so they con- 
verge at the lens's center. This system, Sony 
claims, produces sharper images, since 
beams pass only through the lens's sharp 
center, never getting as close to the unsharp 
edges as they might with smaller lens de- 
signs. But since the beams converge at the 
lens, they diverge again between the lens 
and screen; convergence plates (which Sony 
compares to prisms) bend the beams back 
into correct alignment* 

Panasonic has another new lens design in 
its Quintrix tube, an otherwise conventional 
round-dot black matrix type. The innova- 
tion* here, is an extra focusing grid, for a 
tighter beam and sharper image spot* The 
shadow-mask and black matrix guard bands 
are also produced by a new "direct-ex- 
posure” system, which Panasonic claims re- 
sults in more sharp-edged, perfectly round 
dots and more accurate beam landing. 

The purpose of those black -matrix guard 
bands (now nearly universal in the best 
conventional tubes and used in most of the 
new ones, tool is to improve picture con- 
trast. Some sort of guard -hand separation 
must be maintained between phosphor dots 



or bars, so the wrong phosphors won’t light 
up (causing color impurity) if the beams 
or phosphors are microscopically misaligned. 

In early tubes, this separation was pro- 
vided in paid; by making the phosphor dots 
larger than the electron beams (so that 
slight misalignments would still allow the 
beam to illuminate its original phosphor 
area i and in part by leaving part of the 
screen blank between dots. Between the urn 
illuminated portions of the phosphor dots 
and the blanks between them about half 
the screen was free to reflect room light, 
and the glass on the tube face had to be 
darkly tinted to keep such reflections from 
washing out the picture. The glass did cut 
potential picture brightness by about fit) 
percent — but since reflected light had to 
pass through the glass both coming into and 
leaving the tube, its intensity was cut by 
about 85 percent. 

By making the dots smaller, and filling 
the space between them with black, reflec- 
tion-absorbing material— the black matrix 
— screen reflections are reduced enough to 
permit more transparent glass to be used on 
the face plate, allowing up to 85 perceut of 
the light from the picture phosphors to be 
seen. This in turn means less beam current 



is required for bright pictures, which al- 
lows sharper focus. 

On the new phosphor-bar tubes, only the 
vertical spaces between the bars are blacked 
in ; tubes that will black out the horizontal 
shadow bars as well are yet to come. And 
Sony Trinitrons, as well as the new r RCA 
15-inch, GE 10 and 16-inch and Sylvania 
13-inch in-line models have no matrix. 

All the in-line designs save an inch or 
two in the front-to-back measurement of 
the picture tube; but the really big reduc- 
tions in color TV bulk come from the use of 
tubes — in-line or conventional — with wider 
deflection angles between the tube sides. 
So far, the widest is the 114* angle of Sony's 
ID-inch Trinitron and some of its 17-inch 
sets. All other in-lines have a D0° deflection 
angle, as do most conventional tubes. Tubes 
with 110° angles are used in a few T otherwise 
conventional sets available from RCA, Sears 
and MGA, and both MGA and Zenith are re- 
ported to be working on 110° slotted-mask 
tubes. But wider sets are on the way: 
Toshiba has announced 118° sets for the 
Japanese market, and Sony says tubes in its 
labs have deflection angles up to 122 a . 

How good are the new tubes? To find out, 
I borrowed a selection of sets that repre- 
( Phase turn to p&(jg 169} 



In-line gun picture tubes 



Brand 


Tube name 


Tubemaker 


Mask 


Sizes 


Convergence 
controls (No.) 


Matrix 


GE 


Porta Color 


GE 


Round 

hole 


10, 16 


6 


No 


GE 


Porta Color 


GE 


Slot 


10 


6 


No 


iGE 




GE 


Slot 


13, 17 


4 


Yes 


Magnavox 




RCA 


Slot 


17. 19 


None 


Yes 


RCA 


ActuLine 


RCA 


Slot 


IS, 17, 
19 


None 


17 and 19 
only 


Sears 




Toshiba 


Slot 


13 


4 


Yes 


, Sears 




RCA 


Slot 


17 


None 


Yes 


Sharp 


Linytron 


Toshiba 


Slot 


9, 13, 
19 


4 


13 and 19 
only 


Sony 


Trinitron 


Sony 


Slit 


5, 9, 
12 t 15, 
17, 19 


2 


No 


Sylvania 


Chroma -Line 


Sylvania 


Slot 


13 


4 


No 


Teiedyne 




RCA 


Slot 


IS, 17 


None 


17 only 


Toshiba 


Black Stripe 


Toshiba 


Slot 


9. 13 


4 


Yes 



i Planned for introduction this year. 
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How to work 
with plasterboard 



G ypsum-core plasterboard provides a low- 
cost interior-finish wall that is an ideal 
surface for both paint and wall coverings. 
When it is installed properly, your walls 
can have the smooth look of plaster. Piaster- 
board is available in fire-resistant grades 
that meet most building codes too: Most 
codes require this type on walls between 
house and attached garage. 

Many of the techniques for repair of plas- 



terboard surfaces are the same as for new 
installation, and professionals frequently 
use plasterboard to replace large areas of 
damaged plaster. 

When joints, nailheads and corners in an 
installation are finished, allowed to dry 
thoroughly and sanded, the entire surface 
should receive a coat of vinyl or oil-base 
primer-sealer to assure uniform absorption 
of paint or wall-covering adhesive. 



Estimating materials 

HAILS 



Wallboard 

thickness 


Nail type 


Per 1000 sq. H. 
of wallboard 


Vi” 


1 Vt * annular-threaded 


6 lbs. 




wallboard nail 






1 ” an n ular-th readed 


6 lbs. 




wallboard nail 


J 



Start by making a drawing ol the surfaces to be 
covered with plasterboard and planning the ar- 
rangement Of panels, Use the longest panels you 
can to reduce the number of end joints Horizontal 
application to a wall is Often preferred for this 
reason. Vertical application is desirable where the 
celling height of a wall is more than 8 U. 2 in. 
or ihe wall space to be surfaced is 4 fi. wide or 
narrower Where end joints cannot be avoided, 
they should be staggered. 

The installation method that uses both an adhe- 
sive and nails is not only quicker, because there 



PREMIXED JOINT COMPOUND AND TAPE 



Plasterboard 

it) 


Ready-mix Joint 
compound (g»ta.) 


Wallboard Ups 
(rolls) 


100-200 


1 


2/60' 


300-400 


2 


3/60* 


500-600 


3 


1/250' 


700-600 


4 


1/250', 1/60' 


900-1000 


5 


1/2 50V 2/60* 



are fewer naifs to drive and conceal, but also 
means a better- quality installation than nails alone. 
With this method, you will require about half as 
many nails as indicated in Ihe chart at left above: 
for a professional-grade installation, you will need 
a quart tube of adhesive for every two 4x8 panels 
(64 sq, ft ). 

Use the chart above to estimate the quantities 
of wallboard tape and ready- mix joint compound 
(spackling compound) you wifi need. Joint com- 
pound is also available in dry powder form; allow 
60 lbs. per 1000 sq. ft. of surface. 



Tools required 

1, Wallboard cutting knife or utility knife 
2 * Wallboard hammer or crown -ha ad claw hammer 

3, 4-ft. T-square or steel straightedge 

4, Steel tape measure 

5, Keyhole saw or sabre saw 



6. Joint-finishing knives. 4- and 10- in. blades 

7. Pan for joint compound (mortarboard) 

8. Medium -grade sandpaper and block 

9. Cartridge-type caulking gun (for adhesive) 
10. Corner-taping tool (optional) 



Cutting plasterboard 

Using a T-square to gel an aligned straightedge, 
hold a wallboard or utility knife perpendicular to 
the surlace and score completely through the face 
paper. The board can then be snapped with a lirm, 
even pressure. Folding back the snapped-off sec- 
tion, cut through back paper wilh the knife. Use 
sandpaper to smooth any rough edges. Use a key- 
hole saw or sabre saw to cut any needed openings 
in panel; be sure to measure them carefully. 
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Ceiling installation 

Ceilings should be covered before walls Panels 
are held in place for nailing with support lees; 
make them about 1 in, longer than floor-to-ceil- 
ing height. Piace nails 7 in. apart. If the adhe- 
sive-and-naits method is used, all edges should 
still be nailed, but only one nail per ceiling 
joist will be required in the "field" of the board. 
Drive nails to bring the panel tight to framing, then 
strike each nail one more time to "dimple" (set) 
the head, taking care not to break face paper. 



Wall application and corners 

In horizontal application, bottom panels are in- 
stalled first; the second row can then be rested 
on the first. Nails are spaced 7 in. apart and 
dimpled. No nail in the top course should be less 
than 7 in, from the ceiling. If adhesive is used, 
no nails in the field are required unless a panel 
is bowed — then it may be nailed temporarily while 
adhesive sets, In a vertical corner, the panel edge 
that is lapped over need not be nailed. 





Finishing joints 

Joints are filled, reinforced and finished as shown. 
First coat of joint compound is applied with 4-in. 
Joint knife and tape pressed into it with knife 
held at 45° angle. Allow at least 24 hours for 
each coat to dry. Second and third coats are 
sanded and third feathered- out with 10- in. joint 
knife to a total width of 12 to 14 in. Treat end 
and butt joints the same way. with final coat 
14 to 18 in. wide. Natl heads get three sanded 
coats of compound, no tape unless paper is broken. 



Finishing corners 

Two coats of compound may do for an outside cor- 
ner. Final coat should extend 7 to 9 in back from 
nose of corner. Tape creased lengthwise is em- 
bedded in inside corners, topped with one or two 
feathered coals of compound To halt cracking, use 
the least possible compound in crease fine. * * * 
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PM OWNERS REPORT: TOYOTA COROLLA 



You can 
stretch a 
gallon, 
but not 
your legs! 

A nationwide survey 
based on 1,200,000 
owner-driven miles. 

by Michael Lamm 

WEST COAST EDITOR 
Photos by the aulhor 



T oyota's Corolla surprised Detroit five 
years ago when the makers of big cars 
couldn't figure out why such a Ilea should 
sell so well. The Corolla became the first 
really successful subcompact brought into 
this country. 

But Toyota had done its homework. In 
1967, the firm began exporting Corollas to 
England — an 1100-cc version. The car did 
so well there that by ID69 U.S. Toyota deal- 
ers began selling Corollas, too — a 1200-cc 
on a 90.9-inch wheelbase. Over the years, 
as competition grew. Corollas have been 
progressively upgraded* A 1600-cc engine 
became an option, and in the summer of 
1972 so did a five- speed manual gearbox, 
making the Corolla the first inexpensive 
mini so equipped, 

This transmission shows typical Toyota 
foresight. The four-speed offered all along 
was actually the five-speed with fifth miss- 
ing! The fifth-gear slot had always been 
there, but Toyota didn't install the extra 
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cog until it felt that the market was ready* 

Over the years, the Corolla has grown 
only an inch in wheelbase but more than a 
foot in overall length (comparing 1969 and 
1974 models). This extra foot shows up 
mostly in the federally mandated bumpers. 
Short on looks, it's actually longer than the 
VW Beetle, Dodge Colt and Datsun B-210. 
Relatively few owners that PM sampled 
bought the Corolla for its size — only 15.9 
percent. Most were more interested in the 
ear’s price and economy. 

Let’s dive into our sampling and see how 
owners like their cars. 

Says a Florida mother of three, aged 26 
and employed as an insurance rater: 'TPs 
the easiest-shifting car I've ever driven 
[manual four-speed in this easel- Very 
good mileage and it's nice to handle* Con- 
venient size and E like the reclining seats, 
standard toolkit and turn-signal dimmer 
switch. A tough little car: good for the 
money* Once I had to drive through water 



that came halfway up the door. I had my 
three children with me and it was still rain- 
ing* I hate to think what would have hap- 
pened if we’d been stranded in that flood. 
The engine didn't die. though, and that real- 
ly impressed me.* 1 

A 42-year-old California manufacturing 
manager who owns a five-speed SR -5 com- 
ments: “1 bought it for economy, reliabil- 
ity and comfort on long commutes* 1 think 
the driver's seat should be moved back 
about two inches for the average American 
driver. The belt hangs up on its own label 
and the buckle can puncture the door panel 
<mine did)* Workmanship is well above av- 
erage and better than Detroit. Service 
seems slow and expensive — $112.09 on rou- 
tine maintenance in 12,000 miles*'* 

Another Corolla SR-5 owner, a student 
in Georgia, writes: ‘'With my budget. It 
gives me the most car for the money. I 
wanted a sporty car with a five-speed. !t*s as 
dose as I could get to a Porsche Dll-S. But 





With radial lire*. Corolla SR-5 sticks 
well and corners flat. The five-speed 
transmission makes acceleration snappy. 

Fifth is an overdrive ratio, which 
increases the aiready good gas mileage. 

Many owners praised rear-seat headroom and 
Icgroom, but a few felt they’d been 
short-changed on front leg room. Apparently, 
loo, it’s not possible to buy a locking 
gas cap. The SR-5 is becoming known 
as the poor man s Porsche, 
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Power disc brakes are standard behind 
nicely styled wheels (1)- Gas cap's fluted 
design aids on/ off (2), and five-speed 
stick (3) has short throws. Pushrod 
engine (4) delivers 65 and 8fl bhp net in 
1200-cc and 1600-ec versions. Trunk would 
benefit from fold-down rear seat in coupes 
(5). Sporty dash (6> shows taste and 
practicality. Rear panes push out (7) for 
flow-through ventilation^ relatively thin 
pillars help in backing. Corolla's new 5-mph 
bumpers (8) have added almost a foot to the 
length of the car since it was introduced. 
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I would like to see them add a sunroof, 
fold-down rear seat, better looking wheels 
and improved rear suspension — it’s weak 
and bottoms. Workmanship? Best buy for 
'74. My only complaint is that you can’t get 
a locking gas cap.” 

A 35-year-old Alabama teacher had this 
to say : “I wanted an economical subcom- 
pact, researched the various models, boiled 
them down to three, found a 1200 two-door 
without extras, and bought it. Gas mileage 
is phenomenal. It's easy to park and seems 
more roomy inside than most subcompacts. 
But the rear window always fogs up, A de- 
fogger should be standard rather than op- 
tional. The rear-view mirror is too small, 
and the radio doesn’t produce a clear tone. 
Front bucket seats are comfortable, but 
need to be a little taller. This car would be 
more pleasing if wires under the dash were 
not exposed.” 

A 21 -year-old California sales clerk re- 
ports: “I like the looks, handling and size — 
and it’s fun to drive. But with automatic, 
acceleration is sluggish. I wish they’d put 
a little more power in it” (Many owners 
with automatic asked for more horsepower) . 

A South Carolina accountant, aged 23, de- 
clares: 'T bought it because it was the 
cheapest new car available. Workmanship is 
very good for the price. It f s comfortable, 
and most passengers feel that even though 
the back seat is small, it’s bigger than 



most other small cars’. The thing i like least 
is that the engine keeps racing after I take 
my foot off the gas.” ( Lots of complaints on 
this last. It’s caused by the no-die detent on 
the carburetor.) 

A 35-year-old Alabama production sched- 
uler: I drive 2(1 miles to work each day. My 
Corolla 1600 is fun to drive and great on 
gas. I wish, though, that they’d hide the 
mass of wires under the right dash panel. I 
bought it as a small car and am happy with 
the room inside, even with four people.” 

An Oregon market manager, aged 24, 
states: "Toyota even sent me forms to tell 
how I was treated. I got a high trade-in 
allowance on my Datsun. What 1 like most 
is the snappy acceleration in town with the 
five-speed, smoothness, economy and style. 
I’ve found no flaws in workmanship, but 
there’s not enough headroom getting in 
and out." 

And to wind up this report, a New Jersey 
cable TV technician, aged 48, comments: 
"I use this car a lot on rutted roads to 
reach our antenna site. I carry videotape 
recorders and camera equipment. Standard 
cars scrape bottom, but the Corolla wagon 
doesn't because of its short wheelbase. And 
the car handles great on the highway- 
just aim and it's there.” 

A very high 30.3 percent said they’d buy 
Corollas again — next time— strong testi- 
mony in the car’s favor, * * * 



Summary of 1974 Toyota Corolla Owners Reports 4 



Total miles driven 


1.282 55! 


Average mile* per gallon: 

Local driving 
Long trips . 


24.6 

38.9 


Series: 

1200 

1400 


57.7% 
42 3 


lady s+ytesr 

Two*door sedan 

Two.doof coupe , . . 

Station wagon . . 

Four -door sedan 


. 51,1% 

37.« 
4.0 
. 4.3 


Transmissions: 

Four-speed manual . 
Automatic 
Five-speed manual 


72 2% 

19.4 

6.4 


Among five’Speed Corollas: 

5-5 coup* 

5R-5 taupe 


70.5% 
29 4 


Why the Corolla? 

Economy 

Price , . 

Styling 

Sri* 

Handling 


47.6% 
... 231 
17.3 
IS.9 

4-4 


Specific like*: 
Economy 
Handling 
Styling 
Cdmfort 


60.4% 

543 

20.6 

25-0 



Pertor monte . . . IU 

sin . i *.e 

Specific dislikes: 

Peer service 8-2% 

Lock of power 8-2 

Rear defroster £-4 

Cold storts 5 4 

Poor mater ids 5.0 



Number of vehicle* owned: 

Cord Ho only 4J,4% 

Two cars 35-4 

Three cars 13.1 

Four con 5.4 

Five and mors 1.1 



Other makes of vehicle* 

Chevrolet . 

Ford . - 

Oldimobile 

Toyota , 

Plymouth . . , . . . . 



31.0% 

21 0 
103 
10.3 
9.5 



Comfort opinion: 

Good to excellent *7.7 % 

Average to poor 3l.T 



Workmanship opinion: 

Good to excellent 
Average to poor 



74.4% 



23.7 



Dealer service opinion: 

Good to excellent . 55.4% 

Averog e to poor 4 1 .3 



Had a* y mechanical trouble? 



Yes 


39.4 


What type of tronbJe? 


Electrical 


J4-*% 


Carburetor . 


9.3 


Defrost system . . 


4? 


Gas pedal sticks 


5-7 


Seatbelt interlock 


5.7 


Starter switch 


S.7 


Transmission 


. 5.7 



Did ypn repair it yourself? 

No ?l. *% 

Yw 5.2 



Dealer repairs satisfactory? 

Yes 45.3% 

No 

What change* would you like? 

Mora legroom front and rear 4.4% 
Change seatbelt interlock 4J 

Better materials 4.1 

Reshape teats S.T 

Improve rear defroster 4-9 

Age distribution of owners: 

1 5-7? years 54.4% 

30-4? year? J2J 

SQ.pius ,.lSf 

Would yea buy another Corolla? 

Yes ..W-1% 

NO tJ 



'Percentages might not equal 100% due to rounding or insufficient data. 
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16 ways to ‘hide’ 
plywood edges 









m 

.W 

CROSS BAND 





BUTT GLUED 



WM//////////////m/h 







molding butt glued 



pL\\^ 



plain butt edging 






1 



MITERED BUTT EDGING 



Edging held with splines 

Where wide moldings are involved, such as those 
shown at the right, splines are often used to 
produce an exceptionally strong joint. Here saw 
kerfs are run in both plywood and molding on a 
table saw and thin wood members are ripped to 
fit the kerfs. If you have a means of shaping an 
edge, plain solid stock may be applied to the 
edges and the members shaped afterwards with 
a router or shaper. Where you wish the edge to 
be thicker than the plywood, such as shown in 
the lower detail, additional sirength can be gained 
by a rabbet. This, plus the spline and glue, 
produces a joint that can take a tot of punishment, 
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A problem from the beginning 

The use of plywood in the home workshop has 
long presented the problem of what to do to hide 
the laminated edges of the material when they 
are exposed to view. Simplest way for the do-it- 
yourselfer to do it is to cover them with paper-thin 
wood tape which Is sold in roils in a choice of 
woods and merely glued on. This is okay for shelves 
in a bookcase and perhaps the square edges of a 
tabletop, but it's not too durable a treatment when 
the project is subject to considerable handling 
and wear In being limited to plain square edges, 
wood tape is not the answer when you prefer that 
the edges of a piece of furniture be shaped How- 
ever, as shown here, ihere are many ways you can 
add eye appeal to plain plywood edges and hide 
the laminates in doing so. Some of the methods 
are comparatively simple white others are more 
involved. 

Plain butt-glue treatment 

The drawings at the left show five ways you can 
conceal and treat straight plywood edges with a 
variety of moldings which are simply butt-glued. 
Here, of course, glue is not relied on alone; the 
moldings are also nailed with smalt finishing nails 
{brads in some cases) and the heads set and 
puttied over. A common trick for hiding nailheads 
is to first lift a chip of wood with a small gouge, 
drive the brad and then glue the chip back down. 
When sanded and finished, the chip is hard to 
detect. When the project is fairly small, rubber 
bands cut from a large size inner tube will prove 
handy in holding the moldings snugly to the edges 
while the glue dries. 



spline 




spline 






CLIP- AND- SAVE KNOW HOW 




Moldings can be inset in dadoes 

The three examples above if lust rale how the lop 
and bottom surface veneers of the plywood itself 
can become part of the decorative edge In each 
case, a dado (groove) is made in the core lamin- 
ations to a depth to suit the molding In two 
examples the outer veneers form shoulders; in 
the other the depth of the groove, pfus the molding 
shape, creates an edge where the veneers are 
held Hush. Pinch clamps hold top and botlom ve- 
neers snugly to the inset mold mgs when you glue. 



rabbet in both 








GROOVE 




TONGUE 



WHinnElEWMMlL 




V///////////////////////M 



SINGLE TONGUE AND GROOVE 







DOUBLE TONGUE AND GROOVE 




Tongtie-and-groove joints are another way 

Better than being just butt-glued decorative 
edges applied with tong ue-and- groove joints will 
not pull loose readily. The lop and bottom ex- 
amples differ from the others above in that tongues 
are cut in the plywood rather than the mofding. The 
molding conceals the entire edge either by itself 
or by the addition of a veneer strip. 



Examples of special treatments 

The upper detail at the left is an example of how 
wide, fancy picture-frame molding can be used to 
treat plywood edges. As you see. a rabbet is 
made in the plywood edge Later when the molding 
is glued in place, the top surface is sanded flush 
The lower detail pictures a joint that perhaps is 
the strongest of all but requires special shaper 
cutters to form both groove and molding, fn this 
particular treatment you have the option of leaving 
the molding as is or shaping it ★ * * 
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Pedal cars: 
The gasless 
way to go 



by Sheldon M. Gallager 

C an you really beat the fuel shortage? 

If you're willing to exchange leg power 
for long waits at the gas pump, you may be 
able to — at least to some extent. Your vehi- 
cle will have no engine, consume no fuel and 
never need a tune-up or oil change. It's the 
pedal car, a grownup version of the little 
toy midgets we used to pedal up and down 
the sidewalk as kids. 

Ever since fuel cutbacks became critical, 
manufacturers have been rushing this new 
breed of personal transportation onto tbe 
market as a serious, fuel-saving substitute 
for the gas-gulping automobile. How serious 
it will prove to be is still unknown, but the 
idea is an intriguing, tempting one. Modern 
pedal cars are smartly styled, fun to drive 
and offer such adult conveniences as sit- 
down comfort in bucket seats, side-by-side 
accommodations for two, dual pedal drives 
so both passenger and driver can pump, 
multispeed transmissions, storage space for 



lugging home the groceries, and either 
built-in or add-on enclosures to keep out i 
wind, rain and sun. In theory, they should 
be ideal for around -town shopping chores 
and short-run commuting trips; in practice, 
they may be a horse — or pedal car — of a 
different color. 

Against them is their low speed and some- 
what cumbersome handling compared to the 
lithe and agile action of a 10-speed sport 
bike. Their hill-climbing ability depends on 
how hard you're willing to pump* but, at 
best* is not going to equal the performance 
of a good cross-country two-wheeler. While 
manufacturers boast of speeds up to 25 
mph, this is possible only for brief periods 
of all-out pedaling on level terrain. More 
realistic speeds average 8 to 15 mph, put- 
ting pedal ears at a severe disadvantage 
with their faster-moving motorized cousins. 

While bicycles can be ridden at the side 
of a road, pedal cars must vie for space in 
regular traffic lanes, creating both a hazard 
for themselves and a nuisance for motorists. 
Their relatively frail and light construction 





Sporty lines are key feature ot this 
bullet-nosed, bucket -seated, two-pas- 
senger, three-wheel runabout, called 
PPV for People-Powered Vehicle. 
Dual pedal arrangement (above) 
allows both riders to pump for extra 
power while driver steers. Single- 
wheel brake lever is on handlebars, 
with three-speed stick shift on floor 
console. A sun roof and rain canopy 
are optional extras. Available in 
several colors, molded-pfastic PPV 
Is about S380 from EVI, 6345 Product 
Drive, Sterling Heights, Mich. 4B077, 
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Though boxy and a bit old-fashioned- 
looking, Tag-Along model has four- 
wheel stability and is one of tew ped- 
al cars to offer full four-wheel brak- 
ing. Twin brake levers are mounted on 
T-bar steering control (below), Like 
the PPV, the semi-enclosed two-seater 
has dual pedal drive and three-speed 
transmission. Safety equipment in- 
cludes bom and rear- view mirror, but 
“headlights" are dummy, Windshield 
is optional. Tag -A Fong sells for about 
$300 from Pedal Power. Inc., 1545 
Ocean Ave., Bohemia, N.Y, 11716. 





Most sophisticated model is this fully enclosed Pad i car with straight-line 
pedal action, disc brakes and five forward speeds, plus neutral and 
reverse. Pedals (lefl, above} move forward and back, are said 10 be 50 
percent more efficient than rotary drives. Shift lever is at right side. 
Other features: aircraft-type steering yoke, windshield wiper, headlight, 
rear-view mirror, parking brake, rear hatchback luggage door. Aboul 
$550, Environmental Trans-Sport Corp., Sox 566. Windsor. Conn. 06095, 
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Reverse less Tag- Along can't back up, but is so light 
you just step out and swing it around when you want 
to go the other way. The 100-pound vehicle has good- 
sized 20-inch wheels, is 4 feet wide by 6 feet long. 




Proving it can climb grades, Pedicar negotiates 20 
slopes, aided by powerful five-speed drive. All-weath- 
er cab makes it one of most practical designs. Main 
drawback: Its small size limits it to one occupant. 



— most weigh only about 100 pounds — is 
no match for a 3000-pound motor car; in 
any crunch between the two, the pedal car 
is sure to be much the worse for wear. 

So far, most states permit the use of 
pedal cars on local roads T though not on 
highways. However, as the little pedal push- 
ers grow in number, so will problems of 
traffic safety and congestion, causing some 
communities to have second thoughts* 
Three-wheel pedal cars, a design liked for 
its trim, sporty appearance and simple 
steering geometry, have come in for some 
criticism because of questionable stability. 
Those who have tried them report that a 
sudden turn of the single front wheel can 
cause a nose-over, not possible with more 
sure-footed four-wheelers. Though manu- 
facturers deny it, one well-known consumer 
testing organization judged the three-wheel 
design to be "not acceptable’' for street use 
for this and other reasons* In addition to 
its tendency to tip on sharp turns, its single 
front-wheel brake was found to be in- 
adequate on downgrades. 

Another quirk to watch out for in pedal 
cars is the drive arrangement. Most models 
use a rotary pedal action similar to that in 
bicycles. If the vehicle moves backward, 
the pedals rotate backward with it. This 
can result in an unnerving experience if 
you're caught part way up a steep grade 
that the car won't quite make. If you start 
to roll back, it's possible to get your feet 
pinched under the backward -turning pedals 
— a situation that professional testers say 
they discovered "painfully.” 

One notable exception is the Pedicar, 
(Pfe&se turn to page J67) 




Canadian design, under 
study at Sir George Wil- 
liams University in 
Montreal, is twin-seat 
three-wheeler with such 
luxury touches as slid- 
ing sun roof, front and 
rear baggage space and 
auto-type head! I g ht s . 
It will have multi- 
speed transmission and 
dual pedal drive* 
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Innovative 
second home: 




The ‘airplane’ 
beach house 

Designed to have minimum effect 
on the environment, this futuristic 
home rotates by wind or motor, or 
can be locked to face any view. 

By Harry Wicks 

WORKSHOP EDITOR 



T his cabana was designed to give its own- 
ers three new dimensions in living: 1. 
A beach-front weekend retreat that would 
let you enjoy cooling by nature’s breezes — 
instead of by humming airconditioners ; 2. 
For excitement, a cabin that would rotate 
like a weathervane nudged by the wind so 
occupants could enjoy a changing view; 3. 
A dwelling that would have the least pos- 
sible impact on the environment in which 
it was nestled. 

Such a house was the dream of New Or- 
leans architect Charles Colbert. He wanted 
to create a “waterfront home for the ad- 
venturous” which would be self-sustaining 
and an “experience to spend some time in." 
Now that he has brought his dream to the 
working-drawing stages, plans are under 
way to erect 1R such structures on the west 
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Second home for the young at heart . . . 




FLOOR PLAN 



1. Shower curtain 

2. Flush floor 
entrance hatch 

3. Carpel floor 

4. Movable single 
bad 

$, Alternate bed 
positions 

6, Insecl screen 

7. Swing window 
B, Metal net deck 
ft. 2" steel tub* 

10, 3” Heel tube 
11 ■V'melaliAlt 

12. Clothes close I 

13. Utility close! 

1 4. Fiberglass ove< 

Vi ” plywood 

15 TV and tape deck 

15. Refrig, {below) 

IT. Revolution control 

and brake 

19. Compass 

19. Hoi plate (below) 

20. Speaker a {below) 

21. Work surl ace 

22. Son visor 

23. Wlndsfioop 

24. Sal last lank 

25. RoM-down window 
2G, insula l ion between 

V,” framing 
27, Holt insect screen 
25. Sewage holding 
lank 

29. Hand hanger 



30. Fiddleboard and 
roisc, storage 

31. Rota Iron control 
motor 

32. Chain-drive 
sprocket 

33. Roller-bearing 
security ring 

34. 5-fb- I ripping 
basket 

35. Benl-angte riser 
head 

35. poor grab rati 

37. Ejhausl vent 

35. Shower head 

39. Lavalory 

40. Marine water 
closet 

41. Floor dram 

42. 49" Steel pipe 

43. 15-tl). soleplate 

44 HHb. wind 

bracket 

45, Steel stirrup 
steps 

46. Stride rail 

47 Slide air van! 

4fl. Sand cone bit 

49. Entrance door 
with gatkei 

50. Carpeted errlry 

51. H" grab bar 

52 Shower rod 

53, Veporproof light 

54 Vinyl floor 

55. Padded overhead 



to? 





— • * j>i « mil \ JH? 

should be under construction at the 
time you are reading this. 

1 he house, to a large degree, will 
»>e self-sustaining. Waste, for ex- 
ample. will be stored in a holding 
tank, as in a motor home, instead 
of being discharged to a septic- 
tank or cesspool. 

Still to be completed are detail* 
for electricity. "Hoi* fully,” savs 
( olbert, "the day will come when 
he .structure can he electrically 
self-sufficient." Until then, electric- 
ity will l* brought into the house 
via conventional methods. 

Basically, the house consists of 
a , f?ne- 8 ha|ied iiedestal which is 
■stabilized in order to adequately 
-PI-, the column upon 

which the house is |*rched. To en- 
ter. vou mount the stirrup steps 
while straddling a grab-rail. Once 
inside the column, you climb cir- 

ha/r h ? ta,r | S ‘u ,eMch the entry 

for til' In fu de ’ ‘ here 18 roon > enough 
for two; the cabana contains a small 
refrigerator, hot plate, hi-fi and 
othei features for a weekend of 
comfort. The excitement starts 
when the house is allowed to rotate 
Whether moved by the wind or by 
motor, the house can I* locked iii 
any stop- position on the .160 «>. 
de. 



Charles Colbert, the beach- 
house designer, has won 
numerous awards from 
national magazines, as well 
as the American Institute 
of Architects. Formerly 
dean of architecture a I 
Columbia University, he now 
practices in New Orleans. He 
afso visiting professor 
at Tulane. Louisiana Stale 
and Rice Universities. 



FRONT 

ELEVATION 



bathroom-level 

PLAN 



Space-age weekend 

cabana is aimed at those 
who seek new 
experiences. Estimated 
building cost is $12,000 
to $15,000. land excluded. 



ENTRANCE-LEVEL 

PLAN 
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How to stretch 
screen wire taut 



Play it smart; let frame do stretching 

Ripping the old wire from wooden frames and sta- 
pling on Ihe new is simple enough — it’s the 
streiching that’s the tricky part, Trying to get it 
smooth and taut by hand not only is hard on the 
fingers but invariably results in a belly in the wire, 
no matter how you tug and pull. 

Actually, it s not that hard a job. If you play 
it smart, the frame itself can be used to do the 
stretching. Bowing the frame slightly is the most 
common method This can be done with a couple 
of jack sticks, as at right, or with blocks and 
C-damps, as shown below After the wire is 
stapled to each end and Ihe bow relieved, Ihe 
frame will straighten oul and stretch the wire 
as taut as a drumhead. The stapling is completed 
along each side while the frame is flat. This 
method works best on full-length frames, with 
the frame supported on a couple of sawhorses 
or wooden boxes, It doesn t take much of a bow; 
in fact, you should avoid bowing Ihe frame too 
much as this could result in the wire pulling out 
the staples or tearing loose. 





BLOCK 



block 



Art Haroiti Jahns 



EXAGGERATED 
STAPLED HEHE \ 



STAPLED HERE 
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CLIP-AND-SAVE KNOW-HOW 




STAPLED 



Screen wire is available in standard 
widths of 24 r 26. 28, 3Q r 32, 36 
and 42 inches. You have a choice 
of galvanized, aluminum, copper and 
fiberglass wire, and you may use 
either tacks or double-pointed screen 
staples to fasten it. 



STAPLED 



STAPLED HERE 



tapered 

WEDGE 



FRAME 

CLAMPED 



TAPERED 

WEDGE 



STAPLED HERE 



SCREEN 

MOLDING 



Small frames stretch each other 

Small screens can be used to stretch the wire by 
covering two at a time (above). Frames are flat 
on a floor or table wilh one elevated a bit, In 
each case, they are butted and the wire stapled 
lo the outer ends only. In method A, the wire is 
stretched by removing the block; in method B, 
il’s done by forcing the frames apart with tapered 
wedges. Shown below is still another way for 
stretching wire on a full -length frame. 



CARDBOARD 



STAPLED TO 
BOARD PLACED 
AT ANGLE 



WIRE SCREEN 



BLOCK 



MOLDING 

COPED 



CENTER 

RAIL 



STAPLED 

HERE 

FIRST 



Slick molding trick 

If you don't own a miterbox, you can do without 
one when mitering screen molding. Simply let 
one strip lap the other (above), then saw through 
both strips at a 45° angle at one time. Cardboard 
will protect frame from saw marks. Center-rail 
molding is coped to mate with side moldings, * * * 



STAPLED 



BLOCK 



SCREEN FRAME ^ 
CLAMPED TO TABLE 
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10 ways to go without the gas 




by Bill McKeown 

OUTDOORS EDITOR 

C onsidering the centuries when everyone 
got along without gasoline, there's no 
doubt we can figure ways to do the same 
this summer. In addition to activities and 
vacations that take less driving nearer 
home, there are plenty which need none at 
all and have often been overlooked. Then in- 
clude trips that burn someone else's fuel— 
rail, ship, bus or airplane — and the choices 
of action available get mighty attractive. 

Hiking is certainly the easiest, simplest 
cheapest. Put a sandwich in your pocket 
and you T re in business, or spend upwards 
from $100 for the newest in lightweight 
backpack, tent, sleeping bag and gear. 
106 POPULAR MECHANICS 



Hikers in Europe frequently carry a knap- 
sack without supporting frame, and over- 
night-it at village inns or mountain huts. 
Their soft pack contains only rain gear, 
camera and spare clothes since tent, blankets 
and food are not required. Few American 
families are likely to hike between motels, 
but nearly all state and national parks 
have day trails, and the National Trail 
Systems Act of 1968 is encouraging more. 
The 2026-mile Appalachian Trail from 
Maine to Georgia and the 2404-mile Pacific 
Crest Trail are best known. Mountain climb- 
ing Is the most spectacular form of leg-en- 
ergy travel, but technical climbing requires 
practice, conditioning and training. 

National and state parks can provide in- 
formation and sometimes maps in advance. 
Hiking and outing clubs organize regular 




trail hikes. Best source for backpacking plus 
boat, bike or off -road vehicle trail data is 
probably Adventure Trip Guide from Ad- 
venture Guides, Inc. (Or for a restful place 
to stay, they also have a Farm, Ranch <£■ 
Countryside Guide.) 

Bicycling began its recent boom before 
the energy shortage became apparent. Now 
multispeed models can be bought or rented 
and the 10 miles a day recommended for be- 
beginners can soon be stretched. Several 
states have marked cycling trails away from 
highway traffic; some airlines supply free 
cargo-cartons to take your bike safely to 
your destination. American Youth Hostels 
publishes a North American Bicycle Atlas 
giving U.S., Canadian and Mexican cycling 
routes. AYH also has organized group bike 
tours for Europe, Africa and Asia. 



Horsepower can be harnessed for a trip 
with your animal ahead, underneath or be- 
hind you. Pack trips scheduled by many 
dude ranches range from easy rides for be- 
ginners to rugged weeks in the wilderness. 
Alaska, all western states and some eastern 
ones provide horseback treks. A letter to a 
state tourist bureau can usually get you 
names of ranches to contact. The National 
Wildlife Federation, Wilderness Society, 
AYH, Sierra Club. American Guides Assn., 
Matterhorn Sports Club and the Chalet 
Club are among groups that sponsor or can 
refer you to trips by horseback. 

Not so sure of your riding ability? There 
are also covered wagon trips where you ride 
aboard with the horses doing the hauling 
up front. Or if you want to be really tall in 
the saddle, you can sign on for a cattle 
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drive and join in as a cowpuncher The Ad- 
venture Trip Guide gives locations. 

Packstocking puts your horse (burro or 
mule) behind you where he carries the 
camping gear arid you both walk. This can 
lighten the burdens of a long hike, but un- 
less you have a way with sometimes stub- 
born animals it’s best to have a wrangler- 
guide along. On the other hand, you won't 
get saddle sore or worn down from a heavy 
backpack. Old-time prospectors found it a 
friendly way to travel far into the wilder- 
ness with adequate supplies. 

Paddle power means canoe or kayak: 
Both can float you far into remote territory ; 
light models and inflatables can be portaged 
between waterways. Though not primarily 
sailboats, some may foe rigged for wind 
power when the breeze is right. Canoes, 
particularly, can now be rented with or 
without camping supplies In many areas* 
Grumman Boats has a Group Camping guide 
and Rent-A-Canoe Directory available 
through dealers. The Makem' Guide to U.S, 
Canoe Trails tells where to go, Florida and 
other states also have guides. 

Sailing can mean travel with little work 
and skill, or a lot* Windjammer passages off 
New England or in the Caribbean may re- 
quire helping sail the ship or simply sun- 
ning on deck* "Bareboat charter" is the 
term for renting a sailing yacht without 
captain or crew. It's cheaper but requires 
sail and seamanship experience. Small craft 
can become cruisers with a sleeping bag and 
a cockpit cover. Smart sailors, however, also 
stow a small outboard aboard for those 
times the wind fails and the current is run- 
ning the wrong way. 

Rafting anti float trips usually depend 
entirely on the current but are well enough 
organized so that an average landlubber 
can now take a trip once reserved for the 
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Sources of Information 

Ad venture Trip Guide, $4.50 postpaid first class or 
$3-50 slower book rate, from Adventure Guides, lnc. a 
36 East 571 h St, New York, N Y. 10022. 

American Youth Hostels, Inc*, National Campus, Dela- 
plane, Va, 22025, 

Makens' Guide to U.S. Canoe Trails, $4.95. LeVoya- 
geor Publishing Co„ 1319 Wentwood Dr. r Irving, Te*. 
75Q61. 

National' Parks & Landmarks, 75 cents, U.S. Govern- 
ment Printing OHice, Washington D,C. 20402 (also 
write to the GPO, state and foreign-country tourist 
departments and airlines for information about spe- 
cific areas and activities.) 



most adventurous. The clubs and organiza- 
tions already mentioned plan these passages 
every year here and abroad* Check with 
them if you want to try a run down the 
Colorado or the Snake* but don't forget 
there are also more placid rivers where you 
and friends could handle a rented houseboat* 
Tenting is not a form of travel, but it 
has become a way to go on vacation with 
minimum use of energy and money* Stowed 
in a car* RV or backpack, the new strong 
lightweight shelters let a hiker or a family 
vacation on shore or mountaintop without 
need for extra energy* After renting or test- 
ing one near home, you're ready to stretch 
any travel plan or budget with a tent along* 
Diving with scuba or snorkel, or simply 
beachcombing along the shore may be among 
the slowest forms of travel but also rate 
among the most pleasant. Waterway guides* 
libraries and travel information bureaus all 
have directories of places where rental 
equipment and instruction are available. 

Planes, trains* buses and ships require 
no waiting lines for gas and can often re- 
serve bargain transportation for you on ar- 
rival. Bran iff International Airways organ- 
izes special sportsman's tours of South 
America* Swissair can schedule fly /drive/ 
hiking trips in the Alps, Local travel agents 
and airline ticket agents will make reserva- 
tions for almost any type trip or sport with 
good advice thrown in — all for free — while 
you save your energy for the action to 
come. * * ★ 
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The homebuilt 
you have to 
see to believe 



Made from a surplus aircraft 
wingtip tank, this 65-hp 
I midget costs only about S150D 
and handles like a dream. 



by Sheldon M. Gallager 
and Howard Levy 

H omebuilt planes have been made out of 
many things, but few have had the 
distinction of coming from part of another 
airplane. This sporty little single-seater 
actually started life as a wingtip fuel tank 
for an old World War II fighter. Chief 
Master Sgt. Dick Killingsworth* an Air 
Force armament expert, spotted the tank as 
an ideal fuselage for the tiny sport plane he 
was designing, promptly purchased one and 



Before" and "after”: You'd never believe On old wing- 
tip fuel tank like the one shown Jn foreground above 
coutd become the sleek little single-seater sport 
plane standing behind it — but here's the proof it did. 



began sticking on wings* tail and an engine. 
The tank is the same 200-gallon type used 
in the construction of PM'a Two-Man Sub 
< page 94, June "71 PM ) and is still readily 
available through war-surplus outlets. Its 
use not only provides a sleek* streamlined 
body shape* but its ready-built construction 
vastly reduces overall cost and assembly 
time. Dick estimates his DSK-1 Hawk *Tip 
Tank Plane” can be built in six to eight 

T09 
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Shorl-fieicJ takeoff* and landings 
are major feature of featherweight 

Hawk, which cart clear ground in 500 
feet. Gross weight is 893 pounds; 
rate of climb. 1200 feet per minute. 



months at a total outlay of $1500, including 
its 65-hp Lycoming engine. The Hawk has 
attracted so much favorable interest at air 
shows that Dick has already received orders 
for more than 250 sets of plans. 

The ship combines simple design with so- 
phisticated engineering in a way that 
makes it both easy to build and exceptional- 
ly safe and easy to fly. The wings have a 
constant chord for uniform construction, 
but incorporate a built-in dihedral angle 
for good stability and drooped wmgtips for 
increased lift. In addition to full-span flaps, 
the ailerons can also be lowered collectively 
to serve as extra flap area without interfer- 
ing with their differential function as ailer- 
ons. The two together provide tremendous 
lift* giving the Hawk almost STQL-like 
characteristics. It can land at 45 mph in as 
little as 400 feet and take off at 60 mph in 
500 feet. Top speed on its 65 horses is 141? 



mph; cruising speed, 131, Rate of climb is 
1200 feet per minute, with a service ceiling 
of 10,000 feet. 

Several thoughtful little design touches 
make the Hawk a tempting choice for the | 
low-time pilot as well as beginning builder. 

The landing gear is of the modern tricycle 
type with both main-wheel braking and 
back-up braking on the nose wheel. The 
nose wheel is steerable, being linked to the 
rudder pedals, but automatically casters 
freely at speeds above 30 mph should you 
hit the pavement in a crosswind with the 
rudder not quite lined up with the runway 
—a handy safety precaution to keep you 
from nosing off into the ditch. Should the 
engine fail, the Hawk has a comforting 
power-off glide ratio of nearly 12 to 1—12 
feet of forward flight for each foot of alti- 
tude loss. That approaches sailplane perfor- 
mance ; you can reach an emergency landing 
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strip up to 10 miles away from 5000 feet. 

Construction is all metal with a minimum 
of welding and machining required. Most 
parts are assembled with simple Pop rivets 
and clamped two-by-fours serving as a 
home-made bending brake. Readily build- 
able and storable in a one-car garage, the 
Hawk has an overall length of just 15 feet. 
Wingspan is 20 feet, 4 V 2 inches, but the 
wings are conveniently removable for stow- 
ing and trailering. Complete plans are $50 
from DSK Airmotive, 126 Georgia PI., Fort 
Walton Beach, Fla. 32548. ★ ★ ★ 



Only 15 feet long, tiny single-seater Hawk stows easi- 
ly in a one-car garage, has removable wings for trail- 
ering to nearby fields. Slide-back canopy can be 
opened in flight for wind-in-the-face flying if desired. 



Cockpit view (lower left) shows bank-and-turn indica- 
tor, unusual for homebuilts. centered in lower row of 
instruments with compass immediately above. Lever at 
left side drops flaps in three steps from 10 to 30'. 



Drooping ailerons (lower right) combine with lowered 
flaps and drooping wingtips to give ship high lift for 
safe, short-run. low-speed landings and takeoffs. Ai- 
lerons operate both collectively and differentially. 
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How to paint 
with spray cans 




There's a knack to it 

While the pressurized spray can has 
made painting a lot simpler than it 
used to he, there’s a knack to han- 
dling these self-contained spray guns 
beyond just pressing the button. One 
of the secrets of a perfect paint job 
is to keep the can moving at all times. 
Another thing to remember Is that the 
paint goes on in a uniform layer when 
the distance between the spray head 
and the surface is the same through- 
out a parallel sweep, as shown in the 
upper diagram at the left. When ap- 
plied with a sweeping motion as shown 
in the lower diagram, the paint film 
is heavy at the center of the arc and 
thin at each end, producing a coating 
which is not uniform in thickness 
Move your hand fairly swiftly; if you 
should move too slowly, the coating 
will run and sag. 




Feathering is a touch-up trick 

A neat trick to remember when doing 
touch-up work, such as refinishing a 
fender scratch, is to aim ihe nozzle 
through a hole in a piece of cardboard 
held 10 in. or so from the surface. 
This feathers the edges of the spray 
so the paint will blend into the sur- 
rounding area rather than concentrate 
in a single spot 




WIT 

COAT 



FAR 

EDGE 



Always work from the near edge 

When painting a horizontal surface 
such as the top of a table, start at 
Ihe near edge and work away (A). 
This lets the overspray (mist) settle 
ahead of the fulf wet coat following. 
Working from the far edge (B> allows 
the mist to tali on top of the wet coat, 
producing a less smooth, pitted’ 
finish. Several thin coats wifi produce 
belter coverage and hiding quality than 
one thick coat. Since aerosol paints 
are generally quick-drying, succeeding 
coats can be applied in as little as 
five minutes apart. 
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CLIP-AND-SAVE KNOW-HOW 




Watt until paint is warm 

To dry properly, paint in aerosol cans 
Should be at a temperature between 
60* and 90 a F, tf cans are stored in 
garage or other unhealed place during 
cold weather, the paint wil be too cold 
to use immediately, To warm it. place 
can rn a pan of lukewarm water (not 
over a fire) lor a few minutes, or let 
contents warm up in the house. 




Start spraying before you paint 

When spraying flat vertical surfaces, learn to trigger the 
spray so you start and stop the spray stroke Off the work. 
This results in an even coating. Stay parallel to the surface 
and move back and forth across the full width of the work 
with each pass. Hold the spray head 10 to 12 in. from the 
surface and adopt a firmly rapid stroke. If applied too slow- 
ly r spray concentration becomes too great and paint will 
run and sag on vertical surfaces. Pause occasionally and 
shake the can to keep the painl well mixed. 



Good to the last drop 

When a can is nearly empty and fail's 
to spray when it’s tilted, chances are 
that the siphon tube is above the paint 
level as shown in cutaway A. The re- 
maining contents can be reached in 
most cases by turning the spray head 
160° or until the siphon tube is in the 
lowest part of can and below the paint 
level as shown in cutaway B 




Keep It clean when job is done 

After each job, be sure to clear the spray head of paint so 
ft won’t be clogged for the next use. To do so, turn the can 
upside down and give the spray a few bursts to blow out the 
pinhole orifice. Aim the nozzle at a dropcloth or newspaper 
as some remnants of paint will be forced out along with the 
gas. Even when emptied of paint, enough pressure is left 
to be a hazard. Before disposing of any aerosol can, hold 
down the spray head (release valve) until the remaining gas 
is completely exhausted, * * * 
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Freezer thermometer lets 
you leave the door shut 



Freez-Gard, a new pushbutton freezer 
thermometer, gives accurate tempera- 
ture readings while freezer door stays 
shut. It has color-coded dial for quick 
reading, requires no electrical connec- 
tion or special installation; $12.95 post- 
paid from Procon, Dept. 5094, 1304 
Ethan Allen Ave., Winooski, Vt. 05404. 
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A water bed you lie 
in instead of on 



You can take a bath without even getting out of bed 
wilh this inflatable plastic tub. Designed for use in 
hospitals and invalid homes, it's slipped under a pa- 
tient flat, then the sides are pumped up and water fed 
in through a hose connection. After use. the water can 
be drained out the same filler hose and tub deflated 
for removal. Medical researchers at Stanford University 
in Stanford, Calif., developed the portable bathtub. 





THE LATEST PRODUCTS AND DEVELOPMENTS 




5 



You can sure court! on 
the calculator makers to keep 
coming up with new ideas 



The hot competition tor the ever-growing calculator market is 
keeping manufacturers on their toes. In the photos at left is a 
sampling of some of the new ideas they've come up with: Sharp's 
new Ultra-Mini Model EL-805 (Photo No, 1) uses a liquid crystal 
display that reflects light instead of glowing. As a result the unit 
can run more than 100 hours on one pen light battery (other cal- 
culators require four pen-cells for about 20 hours)^ — and the 
brighter the surroundings, the easier the display is to read. It s 
Si 10, Sinclair's checkbook-slim Executive (at left in Photo 2) is 
$90; a new model with a memory is SI 00, Bowmar's MX20 
Brainchild, $59, Is a bit Ihicker, but has a protective hap to cover 
its display and keyboard. RCA s Model 3C1G10 (3) has "Space 
Age'' spherical styling with a swing-away dust cover. Powered by 
a.c., it sells for $70, Palm-sized model from NS Electronics (4) 
has a big display; it's $30 in the six-digit version shown, $40 
with nine digits and automatic shutoff. MIT's 941 M (5) shifts when 
you press the triangle key to metric-inch conversions. It's SI 30 
in kit form; $150 assembled, It does regular arithmetic, too. of 
course. 




Hex-nut drivers in 10 metric sizes 
from 4 to 11 mm feature solid-shaft, 
chrome-molybdenum steel sockets, 
unbreakable, shockproof handles. Set 
In convenient metal stand lists at 
$13.75. For information, write Vaco 
Products Co„ 510 North Dearborn 
St., Chicago, ML 60610. 



Chair caddy keeps glass, ashtray handy 



Lounging in your outdoor furniture is more pleasant when 
beverage and ashtray are close at hand This chair caddy 
keeps them there and attaches to most tubular furniture at 
any angle. For furniture storage, caddy can be removed 
with clamp assembly left in place. Caddy sells for $3.50 
postpaid, including ashtray; from Creative Service, 125 
West Fourth St. r Los Angeles, Calif. 90013. 
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Trimaran folds for towing 



Getting a wide-hulled trimaran to 
water and home is a problem un- 
less you have this clever folding 
design by British boat builder 
Tony Smith. Two hinged outboard 
hulls swing down to bring the 
craft's normal 15-foot width to an 
easily towable 8 feet. About S1Q.- 
000, A.J.S. Sandwich Yacht Con- 
structions, Sandwich, England. 



New Tow-cost’ fighter 



Newest Air Force fighter is 
this YF-16 developed by Con- 
vair Said to have twice the 
range of current fighters at 
much less cost, the lightweight 
“simplified 11 jet has combined 
flaps and ailerons called “flap- 
erons," side-mounted control 
stick and sharply back-tilted 
seat (near right) so pilots can 
better withstand heavy G forces 
in combat at speed of Mach 2. 





Coming: easy Army physicals? 



Veterans and others may soon 
shed nostalgic tears for the long, 
drafty, naked lines Of the good 
old military physical With Com- 
puta-Lab, examinees will lounge 
comfortably while a computer 
takes their complete medical his- 
tory and current symptoms. Then 
it checks heart and lung functions, 
hearing and vision, automatically 
analyzing the results and flagging 
abnormal data for a physician’s at- 
tention. Only a few minutes of a 
physician’s time are needed to 
complete the physical, says Inter- 
national Health Systems, Comput- 
a- Lab’s developers. 



I 
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Soldering-gun element 
for solid-state circuits 
desolders, too 




High-wattage soldering guns, which roach 
high heats quickly, can often damage solid- 
state components. This new element, called 
Gun master, is designed to heat more slow- 
ly, giving the user extra control over heat 
buildup. The element, which mounts per- 
manently in most popular soldering guns, 
accepts interchangeable tips in two styles: 
a solid "slug” for soldering, and a hollow- 
bore tip called a "dum-dum' ' for desolder- 
ing by capillary action. For heavier de- 
soldering. a solder-sucking bulb accessory 
{lower left) may be attached to the back of 
the hollow-bore tip. For prices and informa- 
tion on the element, tips and sucker, write 
Gunmaster, Box 743, Kings Park, N. Y. 
11754. 



Mid-air pickup 



Snatching Fi rebee drones out of the air Is another 
job for the "Jolly Green Giant" helicopter, famous 
for its role in recovering downed pilots. The drone 
deploys a chute to slow it, then the chopper snags 
the chute with a hook and winches up the craft for 
the trip home. A second, smaller drag chute {right) 
keeps the drone stabilized during the flight. The 
Mid-Air Retrieval System (MARS) saves the valuable 
Fi rebees for reuse in recon and target missions. 



Truck-cab-to-campef intercom adds safely 
convenience— and keeps the kids in line 



Some kind of communication between a camper-truck's 
cab and passengers riding in the camper body is a safety 
must {and a legal one in California, which will require at 
least a signal light or buzzer by next year). This intercom 
can pass along route information, requests for rest stops 
and other family chatter. The two-way unit has a ' monitor 11 
position so the driver can keep an ear out for squabbling 
kids or other troubles. For entertainment, a switch sends 
the truck radio's output into the camper. Phillips Inter-Gom 
is by BW, 721 North Webster, Kokomo, Ind, 
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Multisize pencil sharpener 



Six sizes of pencil are brought to 
a point of perfection by this hand- 
some electric sharpener. The 
Whittier features a walnut case, 
adjustable point stop for sharp, 
medium or blunt points. It runs on 
house current and is $34,95 post- 
paid from Mounteur Co., Box 443, 
Sturtevant, Wis. 53177. 




Animal-shape night lights 



Cheerful nighttime companions for 
children. General Electric's Pet 
Parade nursery lights also pro- 
vide enough illumination for par- 
ents’ late-night checks. With re- 
placeable long-life, low-wattage 
bulbs, nursery lights are available 
in supermarkets and department 
stores for a suggested retail price 
of $1 .49 each, fit any siandard ax, 
electrical outlet 




Plug-in cartridges for countertop cooking 



Plug-in-efement electric cooking tops with charcoal-flavor 
grill and surface ventilation are now offered for countertop 
installation, Basic model (top) has two permanently installed 
elements plus grill and griddle accessory; second pair of 
elements is optional. Model with both sides convertible 
(middle) allows double-grill use. Glass-ceramic elements are 
also available (bottom). Prices start at £285. Jenn-Air Corp., 
3035 Shade land, Indianapolis, Ind* 46226. 
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Permanent valve replaces crankcase plug for easy changes 



Changing your car's oil without a rack becomes an easier job when 
you can drain the crankcase by simply opening a valve with a quar- 
ter-turn of a screwdriver, E-Z Drain Crankcase Vatve replaces orig- 
inal drain plug of most domestic cars, can't leak or open, has 
positive stops in both closed and open positions; $2.75 postpaid, 
inctuding installation wrench, from C. B. Enterprises, 7701 Telegraph 
Rd., St. Louis, Mo. 63129, For pans with stripped threads^ double 
oversize valve, with thread cutter, is $3.75 postpaid. 



Ground-fault protection plus for portable tools 



Sentry offers ground-fault-interrupter protection when you work with 
portable electric power tools, and an added feature— it turns the 
tool off when its cutting edge contacts an electrically grounded 
object, such as embedded pipe or conduit. In addition. Sentry 
checks wiring polarity, shows whether tool’s ground wire is intact 
Manual reset model shown is $75 , automatic reset $89.50, postpaid 
from Sentry, Inc., 1102 Clare Ave.. West Palm Beach, Fla. 334Q1. 



A single -flute, step drill 
doing the work of 13 twist- 
drill bits in thin material. 
Unibit fits any three-jaw ta- 
in. or larger chuck, has 
Starting diameter of Vs in. 
with t /32-in, steps to Vz in. 
Each step drills through ma- 
ted aJ up to ta in. thick. 
Edge automatically deburrs 
holes. Unibit sells for $4.95 
plus 25 cents postage and 
handling from Harry C, 
Oates, Box 131, Wyoming, 
N,Y. 14591. 
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Usable toolbox 
in 17th century style 



Antique-style toolbox is a reproduction of a 1620 
vintage Jamestown, Va., example found in an old 
print. Of distressed pine with simulated hand-rubbed 
finish, it's 24 inches long and has five compartments. 
It's practical for use in the shop as a working tool- 
box or as a garden-toot caddy or planter. Price is 
$15 postpaid from Daniel I, Hadley, 105 North 
Colonial Ave., Wilmington, Del 19805, 



Look, Ma, no feet! The 
hands do the ‘pedaling’ 



You pedal this bike with your hands instead 
of feet. The arrangement, devised by An- 
tonio Spagnolo of Milan, Italy, is intended 
primarily for handicapped persons unable 
to use their feet, but is also said to provide 
a new kind of cycling fun as well. The crank 
drives the front wheel through a vertical 
chain, and the entire unit pivots for steer- 
ing. Two rear wheels prevent tipping. 





Modern bar clamp 
with some extras 



The familiar bar cfamp is updated as Jet Clamps, 
with spring-loaded jamming wedges that allow in- 
stantaneous adjustment, lock firmly when clamping 
force is applied. Knob on one arm tightens clamp. 
The unit is supplied with four sets of interchangeable 
pads for different kinds of work, including right-angle 
pads for clamping edges, and 12-in, bar (Va x 114 in. 
section, a stock size). The English-made clamp is 
$19.95 ppd. from Seawood, Inc., 5100 Edina Indus- 
trial Blvd,, Minneapolis, Minn. 55435. 
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Accessories add controls to guitar 



Three new accessories from S. Hawk add 
new control capabilities to electric guitars. 
Left to right: Hawk I acts as a preamplifier 
for long cables arid for power boost, dou- 
bles as a fuzz-box; Hawk II adds plug-in 
tone contouring over three frequency 
ranges; Hawk Ilf. for a bass guitar, has 
separate boost controls for two bass 
ranges. Each attaches to guitar, strap or 
belt. S. Hawk. 65 Bank St., New York, N.Y. 





Hedge shears have 
built-in shock absorber 



For border trimming and edging as well as shaping 
hedges, these Snap-Cut hedge shears have a ten- 
sion bar that automatically holds proper blade 
tension and also acts as a shook absorber to make 
trimming easier on wrists and arms. The precision- 
ground blades are notched for cutting large branch- 
es easily. The hedge shears have 9 in. blades, are 
available with metal or wood handles. Suggested 
retail prices start at $7.70, Seymour Smith & Son, 
Inc., Oakville, Conn. 06779. 
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Wind power with a real wallop 



If you doubt that windmills can produce 
useful electrical power, don't laugh. This 
40-fooMall experimental installation in 
Guerneville, Calif., is capable of generating 
up to £80 amps, of current, storing it in 60 
batteries [top photo below) to provide a 
steady flow of cheap electricity. 
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You doiVt see real people any 
more — just faces on TV screens 



Television is turning up everywhere these days — in medica! 
offices, conference rooms, even criminal courtrooms. At left, a 
patient punches out answers on a keyboard as a videotaped 
"doctor" asks preprogrammed questions. The system, used at 
Fulham Chest Clinic in London, saves doctors 1 time interview- 
ing patients and puts patients more at ease by eliminating per- 
sonal confrontations. Middle photos below show how TV is 
used in a courtroom developed by Pacific McGeorge School 
of Law in Sacramento, Calit Evidence displayed on central 
pedestal is flashed to monitor screens around the room for 
jurors and lawyers to see more clearly. At bottom, London s 
Heathrow Hotel boasts conference room with 262 TV monitor 
screens so convention delegates get close-up views of 
important business proceedings. 
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The latest in footwear for 
horses — plastic ‘horseshoes’ 



The age-old nailed-on steel horseshoe 
may soon become a thing of the past. 
For centuries, horsemen have been look- 
ing for a simpler substitute, and now a 
New Mexican inventor. Dr. Neel W. 
Glass, thinks he's come up with the an- 
swer. It s a tough urethane plastic clip- 
on bootie that requires no nailing, goes 
on and comes off in seconds, is lighter 
and longer-wearing than metal shoes 
and can’t be “thrown” as a conventional 
one can. But if plastic boots come into 
style, how will we play horseshoes? 
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Quick tester for ground faults 



This pocket tester for grounded outlets lets you make 
quick checks for ground hazards safely. It simply plugs 
into a receptacle, and a pattern of lights tells the story 
immediately. Used with a “pigtail” adapter plug, it also 
checks the condition of two-wire receptacles. The GT- 
20 tester has attached instructions; $6.95 from Alco 
Electronic Products, Inc., 1551 North Osgood St.. North 
Andover. Mass. 01845. 




Pocket movie camera has optional radio control 



Newest of the pocket-sized movie cameras (see Pocket 
SuoerSs. page 130. Dec. *73 PMV, this Yashtca Electro-8 
Macro has an f/1.9, 9-30-mm manual zoom lens with 
through-the-lens viewing and a minimum focus distance 
of 8Vz inches. It will sell for about $160. An optional 
Command Set {also $160) has transmitter and receiver 
for remote radio control and time-lapse attachment for 
intervals of Vi to 60 seconds between frames. 
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Restyled joystick faucet 



Delta Faucet Co. has restyled its washerless, single-handle 
faucet by making its ball-topped handle longer for greater 
convenience, improved appearance In place of compres- 
sion washer, faucet uses a rotating channeled ball to con- 
trol pressure and hot water-cold wafer mix delivered to 
spigot. Faucets sell from $23 suggested retail price, are 
available through plumbing -supply outlets. Delta Faucet 
Co., Box 31, Greensburg, Ind. 47240. 





Fingertip control for cooking 



Cooking controls styled like calcu- 
lators are Frigi da ire's new wrinkle 
in a drop-in ceramic cooking top and 
a wall oven. Operation of the solid- 
state controls is by pushbutton, with 
cooking function and temperatures 
selected — and the time of day. if de- 
sired — displayed in small windows. 
Both cooking top and oven boast pro- 
grammed-cooking features, digital 
heat selection. Frigidaire Oiv„ Gener- 
al Motors Corp„ Dayton. Ohio 45401. 



Portable power cultivator 



Black & Deckers Multivator cultivates 
and pulverizes soil with 1750 strokes a 
minute. With accessories, it scrapes, 
sands, wire-brushes and does spade 
edging, too. Double-insulated tool has 
handles at front and rear for control, 
weighs AVa lbs. Portable cultivator re- 
tails for $24.99; Multivator Assortment 
including all accessories retails for 
$32.99. Black & Decker Manufacturing 
Co., Towson, Md. 21204. 
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He wears his 'toolbox' 
on his chest 



Tools are always within easy reach with this 
magnetic carpenter's vest. Seven magnetic 
bars attached to the front hold an assortment 
of tools weighing up to 55 pounds. The vest 
also includes pockets for nails, screws and 
other small supplies. A French invention, it's 
produced by Messrs. MACC, 36 Avenue du 
President Wilson, S6101 Chatelterault, France* 




Spray polish that stops tarnish 



Since silver tarnishes faster than ever in today's 
polluted air, it's harder to keep it looking good 
enough to leave out on display. Spray polish 
makes the job easier — spray, then buff with a dry 
cloth to bring up a brilliant shine. Silversmiths’ 
Tarnish Preventing Spray Polish also contains an 
ingredient that eliminates tarnish for weeks; 20- 
oz. can is $5 at jewelry and department stores* 
W, J. Hagerty & Sons, Ltd., Inc,, 3801 West Linden 
Ave., South Bend, Ind. 46624. 




These are cool shoes, man! 



These "airconditioned’ 1 shoes are said to keep 
your feel cool in hot weather and prevent per- 
spiration buildup. Air enters through a one-way 
valve in the heel. As you walk, it’s then ^pumped” 
up small holes in the inner sole to circulate 
around the feet. The shoes are the invention of 
Giuseppe Pais, Chauss^e de Chatelet 15, 6060 
Giliy, Belgium, What isn't explained is how water 
is kept out while air is let in, so in wet weather 
you may also have watercooled feet* 
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Canoes that take 
less paddle power 



More white-water action 
or quiet boating, with 
minimum arm energy, 
are among advantages 
offered by the latest 
models of this Indian 
invention. 



by Jerome Knap 




Modern models are designed to handle 
rougher water, tip less easily, float if 
swamped or capsized. Foam pontoons 
{top} from Grumman Boats can be 
added for increased stability. Sawyer's 
Cruiser (above) offers both racing and 
cruising ability in a 17-foot 9-inch 
fiberglass hull of only 33 pounds 
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I ndians and voyageurs of 400 years ago 
would surely recognize today's canoes 
as close relatives of the craft they used to 
build* But construction and design develop- 
ments of just the last few years have made 
these little double-endecs much easier and 
safer to handle, while adding extra years 
to their life. No longer is the canoe consid- 
ered a tippy cockleshell constructed of 
short-lived canvas and brittle wood. Now 
there are models made of fiberglass, marine 
aluminum, ABS plastic foam and poly- 
ethylene. 

Basically, the craft is one of the most 
versatile afloat. It can be paddled, poled, 
sailed, powered with an outboard motor, 
and some are even rigged for rowing. Only 
a minimum water depth is necessary. 

When choosing a canoe, selection is de- 
termined by design, features, size and con- 
struction material. Purposes for which it 
will be used indicate proper type and size. 
Material it is made of plus the workman- 
ship is suggested by waters where it will 
be used, and personal preferences. A hull 
that will run rocky rapids and be hauled 
over cobbled beaches needs more strength 
than a model used for drift fishing through 
lily pads. 

Today's standard canoe is pointed at both 
ends and has a flatter floor than canoes of 
yesteryear. The flatter floor makes a more 
stable craft with good load capacity, yet one 
that paddles and handles well. The ends do 
not curl up as high and are less likely to 
catch the wind. 

One basic variation is a squared-off stern. 
Though a bracket can be clamped on a dou- 
ble-ender to mount an outboard motor at 
one side, the square stern is more convenient. 
A standard square-stern is more difficult 
to paddle in fast water than a double-e ruler, 
but the Y-stern which is pointed underwater 
and flares up, paddles easily and is a useful 
compromise for motors up to about three hp. 
Big freighter canoes with deep square 
sterns can handle as much as 20 hp. 

Additional types include the racing 
canoe, a long lean model that may be up to 
24 feet in length with a beam of only 26 
inches* Quite different are stable, wide- 




R us hi on (above) from Old Town Canoes, is 18- 
pound fiberglass copy of old classic one-man pack 
model of only lOli-fcot length. Grumman rental 
square-stern aluminum canoes (below), packed 
for camping, have Y-shaped transoms for mounting 
small outboards. Old Town 1 6-foot Wahoo (bottom) 
is shown rigged with sliding rowing seat: sails 
with leeboards or daggerboards may be added. 
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beamed canoes for hunters and fishermen 
that sometimes mount sponson flotation 
along- each side* Difficult to paddle in fast 
water or high winds, they are also difficult 
to tip over and can even be rowed. 

Among- specialized narrow-beam models 
are some resembling kayaks. Though used 
for river touring, they have limited load 
capacity, are usually decked in, and are not 
as suitable for long camping trips as hulls 
with more space for duffel* One new ultra- 
light miniature is made in fiberglass by Old 
Town Canoes as a Rushton replica. Pioneer 
canoe enthusiast Henry Rushton made his 
10-foot original of cedar planking. Weigh- 
ing only 15 pounds 9% ounces, it was named 
Nessmuk — the pen name of early wilderness 
writer George Washington Sears. 

Most canoes today have a keel running 
along the center of the bottom that helps 
stiffen the hud and fend off abrasion. For 
paddling lakes and slow rivers, the keel aids 
in keeping a straight course, but through 
fast white water, a keelless hull is more re- 
sponsive and maneuverable. 

The small canoes — up to 12 feet — are 
generally one-man models. They are easy to 
cartop and are popular with fishermen and 
hunters but, with the exception of the 
wide-beamed Sportspal, are often less 
stable and are best left to an expert. 

Canoes of intermediate length — 14 or 15 
feet — are often chosen by a beginner who 



CANOE MANUFACTURERS 
Among well-known canoe makers are the following: 

American Fiber-Lit® Inc.. Bo* 67, Marion, III 62959 
Country Plastics Corp., 100 Verdi St., Farmingdale. 
NY. 11735 

Delhi Mfg., Box 7. Delhi, La. 71232 
Grumman Boats. Marathon. N,Y. 13SQ3 
Land & Lake Mfg.. Box 223. Manchester Mich 48158 
Michi-Craft Corp. 19995 19 Mile Rd„ Big Rapids, Mich. 
49307 

Old Town Canoe Co., Old Town, Me. 04463 
Ouachita Marine & Industrial, 721 Main St . Lillie Rock, 
Ark, 72201 

Sawyer Canoe Co.. 234 South State St., Oscoda, Mich. 
48750 

Sears, Roebuck and Co. r Sears Tower, Chicago. III. 
60684 

Small Boat Shop, Box 808. Sandy Hook, Conn, 06482 
Smoker-Craft. New Paris, tnd. 46553 
Sportspal Inc.. Emfeoton. Pa. 16373 
Trailcrafl fnc*, Bo* 606. Concordia, Kans. 66901 
Trembly Canoes, 40 St Paul St., SI. Felicien. Qua. 
Tubbs of Vermont, Forest Dale, Vt. 05745 
Voyageur Canoe Co,, Miilbraok, Ont, 

Whitewater Marine Products, Box 355, Indian ola, Iowa 
50125 

Whitmore Corp., 35 Willow St., New Haven, Conn, 
06511 



believes that full-sized canoes are too long 
for him* For a long trip, however, they are 
too long for one man and too short for all 
the gear needed for two. since, loaded down, 
the canoe will generally ride too low for 
easy paddling. When In doubt, It is fre- 
quently wise to buy the next larger size. For 
a two-man canoe trip of several days up to 
several weeks, nothing under 16 feet is rec- 
ommended and 17 feet is better. 

Models larger than 18 feet are difficult 
to cartop and portage* although they have 
great stability. Giant square-stern Rupert 
House 24-footers are still used In Canada's 
far north by Indians for transportation. 

Among canoeists* the big controversy 
comes when construction materials are dis- 
cussed* Some consider wood canoes to be 
cooler in summer and warmer in winter 
than aluminum or fiberglass, easier to re- 
pair than aluminum and perhaps even 
easier than fiberglass. These might be im- 
portant factors on a wilderness trip through 
rugged country* Old-time canoeists rate 
wood as quieter than aluminum and plastic 
as well. But a 16-foot model in wood can 
cost $100 more than one of other material* 
and the wood has to be varnished and the 
canvas covering painted* 

Aluminum canoes are rated almost main- 
tenance-free and are particularly rugged* 
although they may dent Considered slightly 
hotter and more noisy than other makes, 

Sail, mail, rudder and (eeboarda convert 15-root 
3-inch Grumman Sport canoe into sailboat. Beamy 
family boat can also take motor, oars or paddles. 
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Flotation panels along sides of Sportspal aluminum canoes, cartoppers make idem especially stable. 




they are also lighter and this plus their 
good carrying capacity make them popular 
with canoe trippers* 

Canoes built of fiberglass and plastic 
are classed as less noisy than metal and 
cooler in a hot summer sun. Like wooden 
models, they tend to be more elastic and 
may take a harder blow without puncturing. 
Some canoe buffs claim plastics are smoother 
and tend to slide off underwater rocks more 
easily than aluminum or fabric. Fiberglass 
Is, of course, largely maintenance-free and 
reasonably easy to patch. A disadvantage is 
that such a canoe must usually be heavier 
than aluminum in order to be sturdy. ABS 




plastic foam resists dents and chipping. 

But practically all modern models require 
less push to paddle, have less windage to 
drift the hull off course and require mini- 
mum care. A beginner is wise to get advice 
and instruction from an expert when choos- 
ing the best model for local waters and then 
learning to paddle it properly plus the 
techniques of righting and reboarding from 
the water if it should tip over. He should 
remember that new laws require canoeists 
to carry — or, preferably, wear — life pre- 
servers. Once the basics are mastered, few 
forms of boating can give more quiet 
pleasu re, * * * 




Accessories for canoeing include clamp-on ou I board 
brackets (upper lefp from Grumman and others. The 
12 and 16-foot wood-and-canvas models above are 
assembled from Trailcraft kits, maker of fiberglass 
square and double-end canoe kits as well. At left. 

Old Town Potomac C-2, a white-water covered 
two-man model. Is 1516 -foot fiberglass slalom 
canoe. Canoeists kneel; kayak paddlers sil down. 



MAY 1974 129 



f- *4 





New, lighter gear 
goes camping 





S ixteen ounces doesn't seem like much. 

Try adding a few one-pound items to 
your pack for a weekend hike, however, and 
a light weight turns into a load. Experienced 
woodsmen have been known to cut half the 
handle off a toothbrush or leave a razor at 
home just to save ounces. 

Fortunately for the average camper, 
each ounce isn't that critical, but much new 
gear for this year is both lighter and 
stronger. Prices are up, but so are durabili- 
ty and quality. Some of the materials de- 
veloped for outer space are now being in- 
corporated into new camping equipment. 

Keeping warm, dry, fed and rested— at a 
reasonable cost— are still the necessities. 
New gear we have previewed and tested 
shows no great changes but offers a number 
of improved answers to basic problems. 

Even in midsummer it can get cold at 
night Head north, camp at altitude, stretch 
outdoor action over 12 months — and staying 
warm becomes vital. Goose down is still con- 
sidered best insulation in vests, jackets, 
parkas and sleeping bags to keep body heat 
in and cold out. But it's expensive, must be 
properly quilted so it doesn't shift, cannot 
be washed or cleaned easily and may be- 
come a soggy mass during days of rain. 
Look over the new equipment using Dacron 
II and Polar Guard, synthetics that cost 
leas, wash, and approach down in insulation. 



by Bill McKeown 

OUTDOORS EDITOR 



Flyweight plastic tube-tents can grow up into units 
lihe Pate os 8-foot Inftat-A-Tent with blow-up A-frame. 
Stag Giant Alpine (below) has headroom, sleeps four. 
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Some sleeping bags now combine materi- 
als. Jan Sport has one with down on one 
side. Polar Guard on the other to keep body 
weight from compacting the down and pick- 
ing up cold and moisture from the ground. 
Reversed in wet weather, the Polar Guard 
goes on top. Stephenson's Warmlite bags 
have a built-in foam bottom* Theirs and 
others have multiple layers so you can pick 
your covers to match the temperature. 

More tents will be available this year 
with a fly — an added roof over your tent 
that deflects sun and driving rain away 
from the porous tent fabric that “breathes*' 
away inner moisture, prevents condensation. 
Alpine Designs offer an Inner liner to pre- 
vent formation of frost in the winter. 
Warmlite has an insulating Filmgap tent 
liner that is claimed to make sleeping bags 
sometimes unnecessary* Jan Sport is using 
rip-stop Dacron in its tent tops because of 
its nonstretch properties and resistance to 
ultraviolet deterioration* 

Little pack-in-a-pocket, plastic-tube tents 
are handy for emergency or use in rain, but 
must be properly vented to let out moisture 
and admit air. Campers in areas with con- 
siderable rain or snow should consider tents 
designed with a sheltered vestibule entry 
where backpack and supplies can be pro- 
tected but left outside the sleeping space. 
Many now offer added vents for condensa- 



tion control. The foam-coated fabric of 
Camp Trails' Chaparral backpacker tent is 
one successful answer* Visa-Therm has a 
Sleepertent with the sleeping bags built in. 

For more space, some tents now zip to- 
gether to form modular rooms* Others, like 
Coleman's Forest Home, divide into bed- 
room and screened -in room design popular 
in Europe. 

Cooking out is simpler with new LP-gas 
stoves in models from backpack spider style 
up to several- burner size. Freeze-dried just- 
add- water foods come in even larger variety, 
are expensive, extend backpacker range. 

For comfort, hiking shoes, knapsacks* 
compact first-aid accessories, shell parkas 
and wind breakers have been improved in 
design and durability. Frost line, Carikit 
and EMS supply sew-it-yourself kits for 
sleeping bags, clothes and packs. A number 
of backpack makers now offer models with 
slots for touring skis. Kelly has such a tour 
pack, plus a soft pack without frame but 
inner aluminum stays that are bent to the 
contours of your back for a custom fit. 

And for an alternative to the layer theory 
of adding or taking off clothes to prevent 
sweating, Stephenson's Warmlite anti- 
breathability system to seal in warmth and 
moisture deserves consideration for cold 
conditions. It's another possibility this year 
for conserving energy outdoors. * * * 





New backpack trend includes smaller internal-frame rucksack*, 
like Universal Europa (far left) for short hikes; Loadmaster 
Expedition (left) for the distance. Stag Van Tent (above) 
is freestanding, attaches to RV with magnetic tape, SI 32. 
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PM OWNERS REPORT: DATSUN B-210 




Long trips: 30.4 mpg! But 
‘only’ 25.7 mpg about town 



A nationwide survey based on 
1,199,000 owner-driven mites 



by Michael Lamm 

WEST COAST EDITOR 



W hen Datsun hatched the B-210 late in 
1973, it became a logical successor to 
the thrifty and popular 1200 series. 

The B-210 uses a totally new unitized 
body, with different styling, a 1 V 2 -inch 
longer wheelbase, plus four inches more 
length (most of this added length due to 
1974’s five-mph bumpers). The basic 1200 
engine has grown about 100 ce and now has 
a stronger crank, heftier rods and a better 
valve train. Some B-210 components are 
shared with the larger Datsun 610 ior 
vice versa >, notably the front disc brakes 
and steering. 

The B-210 comes in three body styles: 
hatchback coupe plus two and four-door 
sedans. The four-door is new to Datsun’s 
smallest line but is also the least popular. 
Most popular is the hatchback, with its 
hydraulic prop rods and easy access to a 
cargo area that's three times the size of the 
sedan’s trunk. 

The hatchback is also the sportiest of the 



three body types and accounts for almost 
4 out of 10 sales. Since over half of the 
B-210's owners are under 30, it’s fair to 
conclude that this car appeals to the young 
on the basis of sporty looks and thrifty 
performance. Our survey showed average 
fuel mileage to be 28 mpg for all driving 
conditions. 

Most Datsun owners surveyed were en- 
thusiastic about giving us their opinions of 
the B-210. 

A 26-year-old single Indianapolis secre- 
tary writes: “I think the B-210 has all 
other subcompacts beat hands down as far 
as body style is concerned. I'm very pleased 
that a manufacturer has finally realized 
that those of us who must drive economy 
cars appreciate styling as well as economy, 
I bought this car chiefly because it was the 
first subcompact I T d seen with style-very 
sporty but economical. Workmanship is 
good; slightly better than the three Ameri- 
can-made subcompacts I checked. My only 
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Hatchback's sporty looks 

are enhanced by long rear 
Quarter windows and 
chopped rear. Rear window 
defroster is standard 



HI 



Pholos by the author 



Datsun 0 210 succeeds the 
previous 1200 series and 
has all-new sheet metal. 
Hatchback is most popular 
body style, although a 
four-door sedan is new this 
year. Hatch Is supported 
on twin, spring- loaded 
hydraulic prop rods. 



complaint is acceleration, which is rather 
slow from a dead stop* I should have or- 
dered the manual four- speed instead of the 
auto mat ie tr a n s m i ss ion/ 1 

A 52-year-old North Carolina physician 
reports: 14 1 bought the car because Fd 
heard that Datsun's gas mileage was best* 
I would now rather have the four-door, and 
I could have had one except ray wife didn't 
like the steel gray color. We now have the 
two-door sedan, and it’s hectic with chil- 
dren getting in and out of the back. Also 
I don't like having to take parcels off the 
right front seat in order to start the 
engine. Workmanship is good, although the 
cigaret lighter rattles and a screw came 



loose from the outside mirror. The best 
thing Datsun could do for this car would 
be to enlarge the gas tank from 11 to 18 
gallons to permit weekend travel. But gas 
mileage is the best thing about this car. 
followed by a surprisingly good, smooth 
ride*” 

And this from a SI -year-old Oregon 
policeman: “Gas mileage and handling are 
excellent, and my optional radial tires 
probably have a lot to do with that. 1 like 
the car's looks, instrument panel arrange- 
ment, rear glass defroster. Workmanship is 
better than my Chevy Blazer. The B-210 has 
adequate front legroom for my six-foot 
frame, but the seats need more padding; 
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never failed to start, even at 10° below.’ 




from Japan : American carmakers should 
have been in the small-car field sooner, 

A Texas Army engineer, 39, had these 
comments: “This is my wife's car. We were 
planning to buy a BMW 2002, but recent 
price increases dissuaded us. She chose 
the B-210, likes the styling and compact- 
ness. The car has used four quarts of oil 
in the first 4400 miles. The mechanic, who’s 
an absolute gem, says it's the chrome rings, 
which take longer to seat, and he also 
changed the PCV valve* 

’‘As for the dealer, he gave very little 
discount on the car. There's a long waiting 
list Workmanship is very good, but the 
plastic is thin and cheap, particularly on 
the dash. Other than that, power seems 
weak. The car could use an 1800-cc engine 
with automatic, Fve disconnected the seat- 
belt interlock, although we use the belts 
faithfully. " 

And a 22-year-old Kentucky drapery cut- 
ter chimes in: *T bought this car for one 
reason only — I was getting fl.9 mpg with 
my 1972 Le Mans. Datsun was top-rated 
in the 1200-ec class. I find handling great, 
brakes good, gas mileage likewise, no trou- 
bles at all in 2000 miles. There's adequate 
trunk space in my four-door, and the re- 



B-210 engine is ohv Four, displaces 128B cc 
and nets 67 bhp. Torque works well with manual 
transmission, is weak for automatic. Spare tire 
and tools rest under lloor of hatch compartment. 



also the ride feels a littly choppy. My other 
gripe is that the fuse box is very flimsy. 
The fuses keep slipping out and sometimes 
touch one another,” 

A lawyer from Kansas writes, “We 
wanted an economical second car to replace 
an ancient VW, The B-210 gives good econ- 
omy, I like its appearance, tremendous 
brakes, heater and rear defroster. Han- 
dling is great due to small size. It has 
never failed to start, even at 10" below. 
Workmanship is very good. At 60 mph, the 
engine starts getting noisy, and the car is 
very much affected by wind at higher 
speeds. I am six feet tall, 220 pounds, and 
find the car very comfortable, as do my 
wife and two children,” 

A foreman in a fiberglass boat factory 
who's 53 and lives in Arkansas complains 
that ‘T don't believe they told me the truth 
when I bought this car. The dealer said 
some E-210s were getting 39 mpg, Fm 
getting 26 to 30. I bought this car strictly 
to go to work and back. Workmanship is 
satisfactory. The one thing Fd like to see 
changed is price — lower. The car is com- 
fortable, but passengers are a little crowded. 

”1 have no specific praises for this car, 
but my only real regret is that it comes 
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dining bucket seats are comfortable. They 

might need a little padding, though. 
Workmanship is excellent, but there’s a rat- 
tle under the clash, and my window trim is 
defective. 

“Yes, I would definitely buy another B-210, 
and I guess I'm what you’d call a satisfied 
owner,” 




Reclining front buckets give plenty of leg room, 
but rear is tight. Hatchback mol is IV* inches 
lower than sedan's. Included as standard; tinted 
glass, console, carpets, vacuum disc brakes. 



Most owners answering the questionnaire 
are, because an overwhelming 85.5 percent 
of them vowed they’d buy another Datsun 
B-210, That’s an extremely high percentage, 
especially considering owner age and the 
fact that most owners know they’ll most 
likely have larger families when the time 
comes to buy their next car, * * * 



Summary of 1974 Datsun B-210 Owners Reports* 



Total mtles driven 1,(99.269 

Average miles per gallon: 



Local driving 


25? 


Long trips , 


30.4 


Body styles: 


Two-doOf sedan 


15.?% 


Four -d oor sedan 


24.2 


Two- door hatchback 


If? 


Transmissions: 


Four- speed manual 


74.8% 


Automatic 


25 J 


Why the Dotsun B-210? 


Economy 


67.6% 


Styling 


31-4 


Price 


t5.? 


Site , 


. 12-9 


Reputation . 


4-? 


Specific III**: 


Economy 


00.4% 


Handling 


50,7 


Styling 


J?,4 


Comfort 


17.1 


Ride 


0 4 



Specific dislikes: 

Dealer service 

Chappy ride 8.9 

Lack of power B.9 

Cold starts 4.8 



Number of vehicles owned: 

Dot sun 0-2 1 & only 
Two con 
Three con 
four cars 
five and more 



42,3% 
45.4 
15 
. 2,7 
10 



Had any mechanical trouble? 



No 


42,7% 


Ye* 


17,3 


What type ef trouble? 


Electrical 


21.4% 


Carburetor and choke 


19.6 


Cold starting 


B.4 


Rear defroster faulty , 


8.4 


Did you repair it yourself? 


No 


91.7% 


Yet 


8.3 



Other mokes of vehicles owned: 

Chevrolet 2S.4% 

Ford 15.4 

Pontiac . . . 14,2 

Dattun . . 13.0 

Plymouth . 4.S 

Comfort opinion: 

Good to excellent 74.1% 

Average to pour . _ 21,9 

Workmanship opinion: 

Excellent to good 74.1% 

Average to poor 23.8 



Dealer repairs satisfactory? 

Yes 

No 



5«4% 

41.4 



What changes would you like? 

Remove seatbelt interlock 1 0.7% 

Mare rear I eg ream t.l 

Mare headroom ... 9.1 

Better tires 5.2 

Age distribv Han of owners: 

15-2? years 50.2% 

3CM? yean 31.7 

50-plus 18.0 



Dealer service opinion: 

Excellent ta good 51-2% 

Average ta poor 48.9 



Would you b«y another 1-210? 

Yes 15.5% 

No I4.S 



* Percentages might not equal 100% due to round iflg Or Insufficient data. 
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They ride the 
hailstorms 

Daring scientists and fliers take 
to the air when a thunderstorm 
threatens the Great Plains. Their 
object: to learn more about hail. 

by Gene Smith 
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T his summer, a transplanted Dutch phys- 
icist will climb into a sailplane and p 
over the eastern flank of the Rockies, head 
for the dirtiest weather he can find. 

Lanky Wim Toutenhoofd is no mere 
thrill seeker, A research scientist as well 
as an experienced sailplane pilot, he is a 
member of the scientific staff of the Na- 
tional Hail Research Experiment — a five- 
year program that could result in an an- | 
nual saving of $500 million in property 
and crops* 

Funded by the National Science Founda- 
tion at a level of about $2.5 million an- 




nil ally, NHRE commands an "army” of 
more than 200 scientists, tons of sophisti- 
cated ground equipment and a dozen air- 
craft ranging from Ton ten hoof d’s modified 
Schweizer to supersonic military Jets, Men 
and machines are arrayed against a single 
enemy: hail. 

One of the farmer’s traditional problems 
is the weather. If it’s not too dry, it's too 
wet. And if it’s neither, hail may come 
along just at the peak of the growing sea- 
son and hammer crops to the ground. 
Government estimates say hail losses cost 
American farmers more than $400 million 
a year. Hail insurance among wheat, sugar 
beet and corn growers is almost a standard 
precaution, but high premiums can wipe 
out a good part of the profit on a crop, 

Logan County. Colo., where a $5 million 
seasonal crop loss is not considered unus- 
ual, lies in an area weather men call "Hail 
Alley.” In addition to the northeast corner 
of Colorado, the Alley also includes chunks 
of adjoining states — Wyoming, Kansas, 
Nebraska. It is here that NHRE has in- 
strumented a 600-squ are-mile test plot that 
straddles the Color ado-Nebraska line. 

Man has been trying to tame the weather 
for thousands of years, with indifferent 
success. At least as early as 300 B.C., men 
tried to bring rain by beating on kettles set 
in their fields. Dr. William C. Swinbank, 
NHRE director, says the Egyptians, Greeks 
and Romans all experimented with various 
ha i 1-s u pp ressi ng ce re mo n i es, 

Swinbank, a much-traveled Englishman 
with an international reputation and shaggy 
eyebrows, says an Egyptian practice was to 
post four nude women, legs raised, in a 
field. He dismisses Greek and Roman prac- 
tices as too erotic for comment. 

What Swinbank calls "serious" attempts 
at weather modification date from about 
World War II. and commercial cloud seed- 
ing has been expanding slowly since. 

At first, aircraft "seeded” likely looking 
clouds with dry ice, producing very severe 
cooling, which in turn caused the cloud’s 
water droplets to freeze and form strong 
foci for accretion of more water. The idea 
was to cause rain, but today a very similar 
technique is used to suppress hail. 

Now t , metallic iodides have replaced dry 
ice. The most common is silver iodide, a 
substance far finer than face powder and 
one of the basic ingredients of photo- 
graphic emulsions. Lead iodide also is used 
occasionally. Mostly, the iodides are seeded 



Prior to cloud'Seeding mission. Bill Carley 
(top) loads a silver iodide flare into rack in 
belly ot a Piper Aztec. Hares are fired 
electrically by pilot, burn 3CM5 seconds. Each 
discharges 3.5 ounces of silver iodide. Wim 
Touienhoofd, shown with sailplane he regularly 
flies, was an ideal choice for a job with the 
National Hail Research Experiment. Not only is 
he a nuclear physicist, but also a skilled 
sailplane pilot. On typical flight. Toutenhoofd 
guides plane through a storm's lower levels, 
and a technician in the back seat photographs 
water droplets and collects graupet — soft 
halt The sailplane is equipped with 
temperature and altitude sensors, air motion 
detectors and FM telemetry linking it with 
a mobile ground station and eliminating need tor 
heavy recording devices aboard craft. 
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by aircraft burning special bares just below 
cloud base. 

On the other side of the world, the Rus- 
sians, who have more antiaircraft guns 
than aircraft, have perfected a new twist 
on the tactics they used 30 years ago 
against Nazi bombers. Today, instead of 
protecting cities, they use batteries of guns 
and rockets to protect 10 million acres of 
agricultural land, largely in the Ukraine 
and the Caucasus. Originally, they claimed 
00 percent success with these ground-to- 
cloud control techniques, but lately have 
scaled these claims to about 80 percent. 

The 100-mm A A guns commonly used 
deliver about four ounces of silver iodide 
per shell, and typically fire 35 to 50 shells In 
an afternoon — 200 to 300 rounds for a 60- 
square- mile area on a very stormy day. 

To protect an important wine-growing 
area in southern Georgia, they use special 
plastic rockets, reports Dr. John Marwitz, a 
University of Wyoming scientist. Marwitz, 
one of the NHRE operations directors, 
spent much of one summer observing the 
Soviet program. He says the rockets can put 
around 100 pounds of lead iodide into a 
small-to-moderate thunderstorm in about 70 
minutes. 

Marwitz notes the Russians are “well ex- 
perienced “ in their techniques and conduct 
their program efficiently, but points out that 
“we have at least 10 times the aircraft 
density, and a lot of aircraft not under FA A 
control, I personally wouldn't like to try that 
kind of seeding operation in the U\S., parti- 
cularly right here.” 

He offers no conclusions on the validity 
of Soviet success claims, but says he thinks 
their techniques work better on smaller 
storms. He reported they do little airborne 
cloud research and relate success data sim- 
ply to “past records,” 

In contrast, a day at NHRE’s elaborate 
research headquarters compound near the 
town of Grover, Colo., starts with a full 
staff briefing, including a detailed weather 
forecast and readiness reports on all equip- 
ment, aircraft and crews. 

At some point in their life cycle, nine out 
of 10 thunderstorms contain some hail, but 
most of it melts on the way down and final- 
ly falls as rain, A half-inch hailstone, fall- 
ing from 10,000 feet, will melt before it 
reaches the ground. A quarter- inch hail- 
stone will do the same in a 2000 to 3000- 
foot fall. 

Sometimes conditions are different. Then 
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A 000-Bqu ere -mile test area was laid out in 
' Hail Alley” by the weather scientists. As shown 
in drawing, radar Is used to track planes and to 
follow motion of precipitation particles. Dop- 
pler radar Is capable of measuring the apparent 
change in frequency of radar waves caused by 
particle motion. DWL (dual wavelength) radar 
measures $i*e of water droplets. 

Photo of radar scope image is projected onto 
map (photo below) to permit plotting of storm 
tracks for the daily staff briefing. 

Amounts of rain and hail from storm can be cal- 
culated from accumulations in separator (oppo- 
site page), shown being serviced. 

This installation (opposite page) near Fort 
Morgan, Colo., is one of two dual-wavelength 
radars specially designed for research program. 
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hail can damage, destroy, even kill The 
largest hailstone recorded in the United 
States was collected at Coffeyville, Kans., 
in September, 1970, It was 17 VSs inches 
around and weighed !-;■ pounds, and there 
were others nearly as big- They had hit at 
nearly 200 mph, plowing into the ground, 
punching holes in roofs, denting cars. 

Hail size depends on the temperature, 
the amount of water vapor in a given cloud, 
and other factors. Any thunderstorm sucks 
in warm, moist air and discharges cool air, 
rain and (often) hail. If inflow velocities 
at the cloud core are very high, say 100- 
120 feet per second, and if internal temp- 
eratures are right, a hailstone might form 
and be held aloft for as long as 10 or 15 
minutes before its weight finally overcomes 




Cloud droplets and tee particles were photographed 
(top) inside a cumulus cloud. Scale superimposed on 
photo indicates millimeters. Ice crystals range from 
,1 to .7 mm in diameter, but the cloud droplets are 
much smaller Other photo shows Wifi lam Swinpaok at 
blackboard during typical briefing session. 
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the uprushing column of air and it falls. 

Silver iodide particles allow cloud drop- 
lets to freeze at much warmer temperatures 
than normal, increasing the competition for 
available supercooled water. The result is 
lots of little hailstones, which will ultimately 
fall as rain, rather than a few big ones, 
which won't. 

But scientists still don't know enough 
about atmospheric thermodynamics to sin- 
gle out clouds likely to produce damaging 
hail. 

There's a great shortage of reliable scien- 
tific data on both cloud physiology and the 
effectiveness of existing seeding methods. 
That's the kind of information that NHRE 
intends to provide. 

Research scientists — men who have spent 
decades studying weather — were assigned 
to head the team and draft the program. 
Some of the world's most experienced cloud 
seeders were hired, and the best weather- 
research pilots available were assigned to 
probe both seeded and unseeded storms. 

A computer was used to prepare an elab- 
orate, randomized methodology to assure 
that, over the five-year test span, half the 
storms studied would be seeded, the other 
half would not. 

The NHRE team was richly supplied with 
all the specialized equipment the world's 
most technically advanced society can pro- 
vide, including custom-built radar, sophisti- 
cated computers, thousands of pounds of 
special sensors built into or designed to be 
dropped from airplanes, and an impressive 
squadron of aircraft. 

The 90 days of peak thunderstorm inten- 
sity, based on Weather Bureau records, 
were picked for each summer's field re- 
search, and a 60 0-square- mile test plot set 
up in Hail Alley, The program got under- 
way in 1972, 

Radar can't detect whether a storm cell 
contains hail, but it can and does give read- 
ings on the storm's density. When the big 
NHRE radar at Grover reports one properly 
located and dense enough to meet program 
criteria, a hail day is declared and from one 
to five seeding aircraft are scrambled. 

Research planes are already airborne. 
Most of them circle storm cells at comfort^ 
able distances, measuring temperature vari* 
ations and airflow' around the cell. Colorado 
State University's F-101 Voodoo may actual- 
ly fly through the upper levels of the thun- 
der head, taking similar readings, A modi- 



RVs that go 
easy on gas 

L ess wind resistance, fewer cylin- 
i ders t smaller stees, lighter weights 
all have new appeal for motorists 
stretching miles per gallon. A number 
of newly announced rigs are suitable 
for mounting on or towing behind com- 
pact lower horsepower cars. Others can 
be carried by the smaller import pick- 
ups, Predictions point to new popular- 
ity for camping tent trailers, plus 
growing— but more careful — use of all 
other RVs , — Bill McKeown 



Pop-up penthouse Jiffy Camper fits compacts, 
is only 3 inches high when folded: S 225 from 
CarBak Camper, 1115 Twigs SI,, Tampa, Fla, 

Minuleman in red, white and blue stripes from 
Coleman flips open from low-profile trailer into 
roomy, screened three-sleeper. About $695. 





Fifth wheelers don't have to be big. Ardon's 
18-foot Ca rave lie adds 12 feet to haiMon 
pickup tow truck, has double or twin beds. 



Mini-truck camper only feet r 750 pounds, 
fits Chevy, Ford, Toyota, Datsun pickups Four- 
sleeper is about $1195 from Rover Industries. 





Handi-Yan, multipurpose Ifl-footer under $5000 
from Champion Home Builders, has Ford or Chevy 
chassis, 15 miles per gallon, heavy-duty models. 
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New from Polaroid: 




by Ivan Berger 

PHOTOGRAPHY EDITOR 



P olaroid cameras have always given you 
a picture in a minute — but just one 
picture. Now there’s a Polaroid film pack 
that also gives you a negative you can use 
to make more prints: the new Type 105* 
After exposing* developing and peeling 
the new film like normal Polaroid films* you 
soak the negative half in sodium sulfite to 
remove its opaque backing and developer 
goo f then wash it. Since the negative should 
be soaked within three minutes after de- 
veloping, Polaroid makes a handy* portable 



Polaroid's new Type 105 film 
packs give you an inslant print 
(top center) and an al most-instant 
negative (top left) from which en- 
largements (above) can be made. 
(For 4X enlarged detail of above 
test shot, see next page). 

New film fits Polaroid's regular 
amateur film -pack cameras, also 
into r ch an gea b le-ba ck prof essi orta I 
roll-film cameras like the Mamiya 
RB67 reflex (right). Bel ween these 
extremes in cost and versatility is 
Polaroid's new " profession at" 
Model 195 camera (below), with 
f/3.a lens. V 50-second shutter 
and a price tag of $199.95. 





cleaning tank that holds negatives* and 
whose lid fits tightly, so you can carry it 
without spilling (the negatives can stay in 
the sulfite for a few days, if need be ) * 

The film gives softer* less contrasty and 
grainier images than conventional films of 
roughly equal speed (ASA 751* But it also 
has unique advantages: instant confirma- 
tion that focus, framing and exposure are 
correct* and an instant print. These virtues 
will be invaluable to the pro — but they'll be 
valuable to amateurs* too. * * * 
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instant negatives 




Negative clearing tank (above) holds six nega- 
tives in sodium sulfite solution, and comes 
with an initial sulfite supply and measuring 
cup. The agitating carrier basket speeds c Fear- 
ing. in the sulfite solution (above right), the 
black backing strips off to reveal the nega- 
tive, which must then be washed. Tank costs 
$4,95 (it's free if you buy three packs of 105 
flfm) and has a watertight lid. 

Negative quality is reasonably good, as shown 
at right (enlarged about 1,25 times). Bui when 
matched against conventional Plus-X 120 film 
(bottom). Type 105 (below) proves not quite 
as sharp, contrasty nor fine-grained as Plus-X. 




Photos: Peter Schneider 






Fou r-wheel-d rive 
get-away 
van! 



You’ll never get stuck 
in the outback when you 
put power to all four 
wheels and turn a run- 
of-the-mill Ford Econoline 
into a Quadravan. 



E veryone stops to ask how a van got 
four-wheel drive and what it's like to 
drive. No Ford Econoline has four-wheel 
drive when it leaves the factory* that's for 
sure. But when it leaves the Pathfinder 
Equipment Co. it's a whole new vehicle that’s 
renamed Quadravan. It was created to com- 
bine the popularity of a van and the demand 
for an off-road vehicle that doesn't act like 
one when iFs on the road. 

Pathfinder is what's called an after- 
market manufacturer for Ford, It has been 
manufacturing Quadravans for the last 
year anti has the conversion job down to 



by Allen Girdler 





Quadra van s start out as Ford Econoline vans. This 

one was further customized, however. Along with the 
mechanical transformation to four-wheel drive, the van 
got exotic paint, side exhaust, lots of lights. 



assembly -line efficiency. It takes the Ford 
vans right from the factory and converts 
them to 4wd for any Ford dealer. 

Your local Ford dealer may not know 
about Quadravans, however. That's because 
the 4wd conversion is not a Ford Motor Co. 
operation and therefore Is not brought to 
the attention of dealers nationwide by Ford. 
Nevertheless, the procedure for ordering a 
Quadravan still must be done through a 
Ford dealer — anyone you pick. Have him 
contact Pathfinder at Box 86, Dept, PM, 
San Gabriel, Calif, 91776, He'll order the 
vehicle for you and it will be shipped to him 
where you fake delivery. The new van is 
warranted by Ford Motor Co, and the com- 
ponents of the conversion to 4wd by Path- 
finder. 

Before you read how Pathfinder makes 
a Quadravan out of a standard Econoline, 
note that the Quadravan shown here isn't 
the final result. What you see here is not 
what you get! This Quadravan was beauti- 
fully customized by another California com- 



pany, Recreational Vans, Inc. That’s what 
the “RVI” designation is that appears sev- 
eral places on the van in the pictures, 

RVI fully developed only one of the many 
configurations that are possible. The in- 
terior could be laid out to satisfy a wide 
range of industrial or recreational require- 
ments. The interior space is ample enough 
to allow a variety of floor plans — bare 
work horse, mobile laboratory, business office 
or mini-mot or home, 

A Quadravan is available on either the 
short (105-in.) wheelbase or long (123-in,) 
wheelbase. The first step in the manufac- 
ture is the removal of the stock front sus- 
pension. Pathfinder installs a new' subframe 




High-back, wrap-around bucket-type seats are in the 

customized Quadravan. They're adjustable up and 
down, swivel for ease of access and are mounted on 
adjustable shocks. You cart also adjust bounce rate. 




New front subframe in Quadravans replaces stock 
front suspension. Original Ford COif Springs are re- 
tained, however, and axle is located with radius arms 
and patented system of tracking rods. 



of 10 -gauge steel that reinforces the origi- 
nal unibody construction. The new front 
axle is built by Dana Corp. to Path finder's 
specifications. It is a Model 44 heavy-duty 
drive axle. 

Most four-wheel drive vehicles use leaf 
springs to locate and suspend the front axle. 
The Ford Quadravan was specifically de- 
signed for coil spring suspension and locates 
the axle with radius arms and a patented 
system of tracking bars. The bars provide 
tracking and cornering stability. 

Maximum use is made of Ford stock 
parts. Behind the transmission goes an 
adapter housing and a Dana Model 20 two- 
speed transfer case. The transfer case has 
four positions: 4WD high, 2WD high, 
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neutral and 4WD low. The high range 
simply puts the power through the transfer 
case at a 1:1 ratio and the low range steps 
up the engine speed for slogging through 
soft terrain, up hills and the like. 

On the road, the Quadra van does well. 
The ride Is firm but not overly so. The sta- 
bility is excellent. The van doesn’t tend to 
wander as do some other 4wd vehicles. The 



Living section of customized Quadra van is set up for 
great comfort for two people: there's two-bumer gas 
range, refrigerator, sink with a 40-gallon tank, an 
electric pump and double bed/couch. 



Interior of the customized van is completely insulated, 
fully carpeted and paneled, All the cabinetry drawers 
and pull-out bed are notched and slotted so everything 
stays in place when the going gets rough, 
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On the road, Quadravan's ride is firm but not too hard. 
Offroad tires aren't for sustained high-speed driving, 
but with recently imposed speed limits you can run 
them with no problem at all. 



van will do 85 mph, but don’t try it these 
days. Owners who have taken their Quad- 
ravans into the desert in company with 
four-wheel -drive trucks, Broncos, and other 
4wd vehicles say that the Quadravan has 
never failed to climb a hill the others could 
climb. 

If you get enthused about customizing a 
Quadravan, there are any number of con- 
figurations you can select from and lots of 
custom equipment designed for vans — you 
can even raise the roof! Long- wheelbase 
models will sleep four people and ride eight 
while still having enough space for a four- 
burner range, an oven, sink, refrigerator 
and all the other comforts to be found in 
motor homes, 

RVI could have gone in a number of 
directions in customizing this Quadravan. 
They chose luxury for two. Driver and 
passenger ride in Bostrom seats, high-back, 
wrap-around bucket jobs. The seats go up 
and down, they swivel for ease of access 
and they have an air-spring suspension to 
absorb major bumps. 

This last feature is tunable by the occu- 
pant. There’s an AM, FM 8-track stereo 
player overhead and the engine cover has a 
little holder to keep your glass or cup from 
tipping over. 

The living section has a two-burner gas 
range, a refrigerator, a sink with a 40-gal- 
lon water tank and an electric pump, a couch 
that folds into a double bed, and a lot of 
storage space and cabinetry plus "wall- 
to-wall” carpeting* * * * 




World’s fastest bicycle 



by Jake Grubb 



Photos: H. Gallagher 




I 



Record- setting bike 

has vertical bumper 
just ahead of its 
handlebars. Bumper is 
same height as a 
horizontal bumper bar 
mounted on shock 
absorbers at the rear 
of the pace car. The 
system acts as buffer 
in case the two 
vehicles collide. In 
photo below , Abbott 
rides in partial 
vacuum created by 
boxlike rear of 
the pace car. 



T raveling at times more than 140 mph, 
29-year-old Allan Abbott set a new world 
bicycle speed record of 138.674 mph late 
last year on the Bonneville salt flats. 

The record broken by Abbott was that of 
Frenchman Jose Meiffret, who in 1962 rode 
127,243 mph behind a Mercedes 300 SL pace 
car on a German autobahn. 

Abbott, a San Bernardino, Calif,, physi- 
cian, also used the paced method — that is, 
he pedaled dose behind a shuttlecock-shaped 
car that “bored a hole in the air” through 
which he was able to develop the fantastic 
speed over the mile course. 

Abbott designed and built both the record- 
setting bicycle and the pace car especially 
for the record attempt. Two drivers operate 
the car, one behind the wheel to steer and 
the other sitting in back facing the rear to 
operate the throttle. During the record at- 
tempt, Abbott’s front wheel was partially 
inside the clear Lexan plastic-enclosed rear 
opening of the car. 

The 35-pound bicycle is double-diamond 
design and follows the frame geometry of 
a Yamaha TD3 road-racing motorcycle. 




including fork rake, wheelbase, overall 
length and ground clearance. All tubing is 
chrome moly. The 18-inch lightweight 
wheels are made by Akront. The Dunlop 
motorcycle racing tires are shaved of tread 
to reduce all possible friction. 

The bicycle’s huge primary-drive sprocket 
was made by a firm that closed down its 
regular production for one day to produce 
the 230-tooth special. Every other tooth was 
then machined away to reduce friction. The 
rear sprocket has 13 teeth, so that the rear 
wheel turns 17.5 times for every turn of the 
primary sprocket. At 140 mph, Abbott’s 
legs would have been turning the primary 
sprocket 135 times a minute. * * * 
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Kit-built auto tune-up 
i nstru ments save you money 

by (van Berger 

ELECTRONICS EDITOR 



D o your own tune-ups, atul you'll save. 
All it takes is a little knowledge, time 
and the right instruments. And if you build 
those instruments yourself from kits, you 
can save even more. 

Tune-up kits can't do everything, of 
course. Not too surprisingly, these elec- 
tronic instruments are primarily useful for 
checking your car's electrical and ignition 
systems (though they can be of some help 
with such simple carburetor adjustments as 
idle speed > . And you'll still need the ap- 
propriate wrenches, screwdrivers and such 



Car-care Instruments available in kit form run gamut 
from £130 oscilloscope (far left) to £20 timing light . 



spare parts as points, plugs and condensers 
(though once you're in a position to check 
them at will, you can replace them only as 
it becomes necessary— not on an arbitrary 
schedule). 

Two basic instruments are required for a 
complete tune-up: a timing light and an 
ignition analyzer that incorporates dwell 
angle and tachometer functions. The three 
timing light kits we tried (the two Heath- 
kits shown and a $20 ArcherKitj seemed 
basically similar: the main practical differ- 
ence was the Heath 0-1040*3 inductive 



For details on differences between meters shown, see 
the comparison table on page 150. 




ARCHER KIT 28-3323, £55 



EICO 880. $55 



EMC 1QGK, £26 



HEATHKIT CCMC15 
IGNITION 
SCOPE, £130 




HEATHKiT CM- 1045 
SMALL-ENGINE 
ANALYZER, $40 




CENTER. Cl-1020, $20 
FRONT. CI-1040 WITH 
INDUCTIVE PICKUP, $30 
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ARCHERKtT 28-3323 



EICO 888 





HEATH KIT CO- 101 5 



HEATHKITCM-1045 





CASE FOR 
HEATHKfT 
CM-1045. ID-29 



HEATHK1T ID-29 



Ingfde views show degrees of complexify, but sizes 
can fool you: Heath scope look only 9 hours to build, 
while smaller ArchorKit meter took 10 hours. Heath 
ID-29 Auto Tune-Up meter took just hours, but 
Is less versatile. Plastic case in center tits both of 
HeatITs smalt meters, the CM- 1045 and ID-29. 



Heath kit CM-1050 has cord storage compartment (as 
does Archer Kit), well-re cessed meter (as does Etco). 




HEATH KIT CM-1050, $65 



Photos: Robed D. Borsi 

pickup (see photo on page 1 51 > , that snaps 
around a sparkplug lead so you don’t have to 
disconnect the plug. 

The analyzers ran a wider gamut of prices 
and capabilities, as shown in the table. All 
can check engine rpm and dwell angle, while 
the more elaborate ones add spark, diode, 
condenser, resistance, voltage and current 
ranges. The over-$50 analyzers had larger 
meter faces (largest on the ArcherKit), 
which were a trifle easier to read, hut which 
could be damaged if you carry them around 
in your car trunk. All three meters were 
about equally handy, though we’d rate the 
Heath a trifle higher for having both cord 
storage and protectively recessed meter, an 
inductive tachometer pickup and slightly 
greater versatility. 

If you want to keep a tester in your 
trunk, we'd recommend one of Heath's 
smaller meters, whose tough plastic cases 
provide cord storage and a lot of protection 
(though they also make the meters a bit 
bulkier than they’d otherwise beL The 
“small engine" meter is the more versatile 
and expensive of the two, and though it’s 
calibrated for engines of one to four cyl- 
inders (two-stroke or four-stroke ) , the only 
change needed to use it on Sixes or Eights is 
to halve the dwell readings from the three- 
cylinder or four-cylinder scales* 

For the occasional user, we'd recommend 
Heath's ID -29, since it has no batteries to 
rot away if forgotten (a common complaint 
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Stroboscopic timing light, flashing in sync with spark, 
"freezes" moving timing marks. 




Multifunction meter kits aren't loo complex. For inside 
look at this ArcherKit assembled. See page 148. 



with analyzer owners), and its instructions 
are printed inside the case lid ; it's also easy 
to build and inexpensive — but one of the 
two least versatile meters, too. 

The most sophisticated tune-up tool is 
the oscilloscope. Heath's scope can't make 
many of the tests the meters can (voltage, 
current, continuity and diode tests, pri- 
marily), but it does give the most thorough 
readout of ignition ailments: once you've 
learned to read its traces, you can check 
directly for plug gapping and condition, 
dwell angle, cam wobble and the condition 
of your points, condenser, coil, distributor 
and wiring — and, if the trouble doesn't af- 
fect all cylinders, know which ones are suf- 
fering. 

The scope's leads are also long enough to 
reach from the engine to the passenger 
seat, so with the optional inverter power 
supply that lets you run the scope from your 
lighter socket, and a passenger to watch the 
scope traces as you drive, you can check out 
your ignition under actual operating con- 
ditions, too. 

Proper use of any of these instruments 
requires some knowledge of your car (your 
dealer can show you such ''landmarks'* as 
the timing marks) and careful study of 
the instruments' instructions. Heath wisely 
puts its scope's operating instructions in a 
separate manual from its assembly instruc- 
tion book, and prints it on greaseproof 
and waterproof paper. Otherwise, the 
*'handy instructions'* award goes to the 
ArcherKit, whose book folds easily into its 
test-lead compartment. * * * 



Auto test kits compared 



Make and Model 


Prices {Kii/ 

Assembled 


Approx, Assembly 
Time (Haute) 


Humber <j| 
Cylinders 


RPW 

Ranges 


Dwell 


Spark 

Test 


Diode 

Tesi 


Heal h kit CO 1015 
Ignilron Scape 


S1W/J200 


S* 


3, 4 B. ft 


1000. 5000 


Vet 


Y«« 


HO 


Heeihkit CM-1G5D 
Engine Analyzer 


*65/ 51 00 


n 


3. 4- fi r B 


1200. 5000 


Yes 


0-S0 scale 


Forward- 
m terse 


eicc 8BA 

Engine Analyzer 


555/580 


7* 


*. C. 1 


1200, 60*0 


Yes 


Hi-Io* 


Forward' 

reverse 


Radio Shack ArcherKit 
20 332 3 Auto Analyzer 


SS5/J1.1. 


10 


4, 5. ft 


1200. 6000 


Yet 


HMo* 
and light 


Forward* 

reverse 


Hcathkn CM- 1045 Small 
Engine Tune-up Meier 


540/na 


ft* 


1 2. 3. * 


3000, 15000 


Yes 


HQ 


(Use ohmi 


Heath kit 10-29 
Amo Tune-up Meier 


530/ 5*1 


IV 


3. 4. ft. ft 


1500. 4500 


YP* 


Yet 


Ns 


EMC 10OK/1O0 


J5S/531 


2 * 


4. ft. ft 


1200 6000 


Yes 


Hi 


(Did coni 



Hofei: 1 Plus two hours for option*' inverter. 
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j Re a dings tor reference compartsen only. 



Onca-jdes projecting handle 





IGNITION SCOPE WAVEFORMS 



STANDARD IGNITION 
SECONDARY 



CAPACITIVE-DISCHARGE 

PRIMARY 





Oscilloscope display shows in detail the functioning of an 
ignition. The standard “ignition secondary display (lop ieffj 
represents an overlap of patterns from each cylinder: note 
the dwell 'angle scale that appears on the scope face. Parade 
pattern in lower drawing shows the cylinders individually: 
note etfeot of shorted No, 2 sparkplug {second from right). 




Inductive pickup in several Heathkits (see table) 
snaps around plug lead tor simple hookup. 




Bolt-on inverter kit lets ac-powered Heath 
scope run from car ballery via lighter socket. 





Voltage 

Ranges 


Amperage 

Ranges 


Qhmage 

Ranges 


Sue {inches) 


Cord 

Storage 


Remarks 


JChtch* «1l 
fiignilion Tunc lions 


Non* 


None 


None 


10^i7Vr*m* 


No 


A, c. powered oscilloscope with t2*v. 
intrarltr optional (S25/S33), inductive 
pickup, manual on greaiepraeJ paper 


SSl/b «nd leakage 


3.2. IS. 32 


— Slo +M 


IN. TOOK 




Yen 


Roint resistance end alternator checks, 
■nducliv* pickup 


3Sub and leakage 


3.2. 16 


Sfl 


2DtC 




We 


Meier protectively recessed, case key- 
slotted (or wall mounting 


2Sub and leakage 


3.2. 16 


90 


20 K 


fiHallVj *6Vi 


Ye* 


Em*m largo meter 


Wo 


20 


No 


1 DOR 




Yes 


Tough but bulky case, cOnlinuily/ point* 
light. Inductive pickup 


mo 


IS 

1 


No 


No 




Yes 


Same case at CM-1D4&. instructions iit 
lift, nol lor sol id- at ate ignition, no bah 
taries required 


Mo No No 

1 ■ E sti m pled, n.m. — not ev* i tab te . 


Conlinuily 

check 

1 
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Backpack 

paint-removing machine 



A wire brush on a flexible shaft 
removes peeling paint fast, makes 
surface preparation a breeze. 

by Parry C. Yob 



Scaling paint presents no problems lor a power- 
driven wire brush which cleans itself. Mounted on 
a backpack, the weight ol the motor is easily car- 
ried for hours, leaving your hands free to work. 




B y far the most time-consuming and 
back-breaking task of any house-paint- 
ing job is the removal of flaking, peeling 
and loose paint. Hand brushing, scraping 
or sanding can take endless days for an 
ordinary-size home, and other methods are 
not much better. Electric and gas paint- 
burners create a gooey, sticky mess which 
is often harder to eliminate than old paint, 
while ]iower sanders are too heavy to hold 
up all day p and the sandpaper quickly be- 
comes clogged with paint residues. Now, 
however, you can put your problems behind 
you by making the outfit shown here. 

Built like a backpack frame, this simple 
machine transfers all its weight to your 
hips and shoulders and allows you to work 
for long periods without fatigue while the 
motor-powered wire brush quickly whisks 
away all loose material. 

Start by cutting a piece of Vi -in. plywood 
to the dimensions shown in the drawing; 
then use a hole saw to make the rounded 
ends of the hand-hold slot. Finish the 
straight portions of the hole with a sabre 
saw. Use 1%-in. No. 10 wood screws and 
white glue to attach the two 3V£x4-in. cleats 
to the back of the board, and sand all edges 
and corners so they are splinter-free. 

Use 2-in + webbing to form the shoulder 
and hip straps for the motor pack board, 
and short aluminum pieces to hold the 




As shown here, machine is for right-handed painter. 
For left, motor is mourned with shaft to the loft, 
and handle clamp to right side of pack board. 



straps in place as shown in the photos. The 
hip strap is stretched tightly across the 
cleats and brought around the board so that 
when the roundhead screws are used to at- 
tach the strap to the edges of the cleats, the 
webbing wilt strengthen the assembly. The 
shoulder straps should run through the slot 
in the board and be attached as shown be- 
fore you cut them to length. With the upper 
ends attached, place the straps over your 
shoulders and move the board as high on 
your back as possible. Then adjust the 
straps so that they feel quite snug but are 
still comfortable and mark them for attach- 
ment to the bottom end of the board. 

If you wish, at this point you can slip a 
pair of backpacker's shoulder pads over the 
straps before final attachment. These can be 
purchased at any hiker's or outdoor-supply 
store. Short 14 -in, carriage bolts are used 
to attach the motor to the backboard, and 
the motor can be % or 1 ^ bp. The one shown 
here is a furnace-fan motor from Sears, 
and the flexible shaft was also obtained 
from the same source, 

A three- wire, grounded power cord is 
used to bring power to the motor, and it 
should be No. lti or larger wire. The ground 
wire is run to the switch box. then on to the 
motor frame, and an ordinary household 
toggle switch is placed in series with the 
circuit. A second length of three- wire coni 



MICROS WITCH 



toggle switch 



110 V, 

LINE 








WIRING DIAGRAM 




BACKPACK 



1/4" CARRIAGE 
BOLTS 

CLAMP SLOCKS 
FOR FLEXIBLE 
SHAFT 




Web si raps are brought through carrying hole to bring 
top of board closer to shoulders for easier support. 
Metal deal holds ends of webbing straps. 




Body side of pack board shows hip strap stretched 
tightly across cleats and attached with roundhead 
screws. Shoulder strap passes Under hip strap, 
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Dead man's switch 




1/4" BRASS 
TUBING 5/B" 
LONG. SOLDERED 



MILO STEEL 

20 G A. SHEET 
MfTAL 
3-1/4 x 4 1/2" 



Wood cleats glued to pack board form a channel for 
the flexible-shaft handle when stored. The crosspiece 
is held with wing nuts and two Vi -in. carriage bolts. 

is connected so that its black lead is at- 
tached to one binding screw of the switch 
anti its white wire is attached to the other 
screw of the toggle switch. The green 
ground wire is attached to the switch box. 
This second piece of power cord is taped to 
the flexible shaft and the black and white 
leads will later be attached to the terminals 
of the microswitch* 

The micro switch is wired in parallel with 
the toggle switch and connected so that it 
is in the normally open position, which 
means that the switch is in the off position 
any time the switch button is not pressed. 
The purpose of this dead-man's switch is to 
provide a safety feature when you're work- 
ing from ladders and scaffoldings. Although 
the machine is designed to always leave one 
hand free for grasping a ladder, it is pos- 
sible that you might accidentally drop the 
flexible shaft head. In this event, the motor 
will shut off when you let go of the shaft 



Switch hand)? is bent from 14 -in .-sc 
steel so that it wilt pass aroum 
microswitch. Pivoting hole is made b; 
soldering a short length of brass tub 
iog to the steer handle, 

head. The switch housing is made from £ 
x JY^-in, piece of 20 -gauge sheet metal 
To form the housing, bend the metal ii 
the center, then place a piece of metal roc 
or pipe in the bend with a %-in,-thieI 
block of wood between the sides of the 
metaL Use a vise to clamp the metal dowr 
against the block to form the straight sides 
of the housing. The mounting holes in the 
switch are used as a guide for drilling the 
bolt holes in the housing. Placement of the 
third hole in the housing will depend on the 
diameter of your flexible shaft, and this 
hole should be drilled after you have made 
the switch handle. 

The switch handle is made from a 7 Va- 
in, length of V4-3Q- mild steel, and it is 
bent to shape using the assembled switch 
and housing as a guide. A Ys-in. piece 
14 -in, copper or brass tube is soldered tc 
the end of the handle to make the hole 
which acts as a bearing. The third hole in 
the switch housing is now drilled in a lo- 
cation which will cause the microswitch tc 
close when this handle is squeezed almost 
against the handle of the flexible shaft. 

To use your paint remover, place a 6-in,- 
dia„ coarse-wire brush on the shaft head 
plug in the cord and squeeze the handle. A 
l-in.-wide brush works well for removing 
narrow bands of paint scale, and two o: 
these brushes can be mounted side by sid* 
for greater coverage. 

When you're standing on the ground o: 
using the unit as a stationary brushini 
machine, use the toggle switch instead o 
the handle switch. With the shaft heai 
clamped to the pack board, the machine be 
comes a handy bench grinder or buffer. 

As a safety note, you should always wea: 
a face shield when working with a powe 
brush. Sometimes a small wire will brea! 
and it could fly off with enough force t 
cause an eye injury, **i 
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Build this 12-inch bandsaw 
for your shop 



You can make it for less 
than $50. It uses V-pulleys 
for wheels, V-belts for tires, 
has tension and tracking 
controls and can be driven by 
any used appliance motor. 



by John A. Hoffmann 




r'p'his build-it-youraelf wood metal-cutting 
J_ bandsaw will prove handy when it cornea 
to contour, straight-line and resawing oper- 
ations. You can build it for a lot leas than 
you can buy one, and to make it even easier, 
you can buy a hardware kit. Any motor 
ranging from 1 i; to % hp will drive it. 
There are 12 steps to build it: 

Step 1. Lay out all pieces as shown on 
page 160* then cut them out. All 48 separate 
parts can be cut from one 4x8-ft. sheet of 
plywood. 

Step 2. Drill the holes and make the 
cutouts in part 1. Using glue and 1^4 -in. 
Xu, 8 screws spaced 4 to 6 in. apart, start 
building up the sandwich by adding stiffen- 
ers 3, 4. and 5 to the inside of part 1 and 
countersink the screwheads. Chisel away 
enough wood from around the three holes 
so you can also countersink the bolt heads 
for the motor shelf, and insert three x 
2-in. carriage bolts. 

Step 3, Make the cutouts in part 2. Using 
glue and screws, attach the upper wheel 
hanger, parts 21, 22 and 23 T to the outer 
face of part 2. The bottom edge of part 23 
is to he Hush with the top edge of the 2x4- 
in. cutout. Be certain the %-im distance 
from the edge of part 23 to the center of 
the :i s-in. hole is from the face of part 2 to 
the hole. This piece could accidentally be 
installed in a reverse way, which would 
cause the upper wheel hangers to bind. 
Position a similar hanger on part 1 the 
same distance down from the top and 
tach it in the same manner. Add part 2 to 
the rest, using glue and fiathead screws. 

Step 4. Position part 20 so the cutout 
mates with the opening in the bottom of 
the built-up assembly and attach it with 
glue and fiathead screws. Glue and screw 
parts 10 to the front and rear faces and 
to part 20, 

Step 5, Assemble the saw stand as shown, 
using glue and screws at all joints to pro- 
duce a sturdy assembly, and then attach 
the built-up assembly to part 20 of the 
stand with x 2-in. carriage bolts. 

Step 6. Cut the 37-in. V-belt and press 
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it into the groove of one of the 12-in. 
V-piilleys. Trim the ends of the belt so that 
they lack approximately y s in, of butting. 
Fill this gap with glue. The belt forms the 
tire for the upper blade wheel. Parts 24 
and 25 are used to install the upper wheel. 
Part 24 is a 2x3-in, plywood block; parts 
25 are 2x2~im blocks. These three blocks 
for part 2 are all fastened together with 
flat head screws and center-drilled with a 
^2-in, bit. 

To install the upper wheel, insert a % x 6- 
in. eyebolt in each hanger bracket. Then 
add a washer to the V% x 7-in. bolt, pass 
the bolt through the eyebolt on the right 
side of part 1, install a 2-in. -square block, 



pass the bolt through part 1 and add a Va- 
in. washer. Apply some light oil to the faces 
and bore of the bronze wheel bushing. 
These are “Gilite” bushings and should not 
require further lubrication. Install the up- 
per wheel on its bolt, loop the saw blade 
over the wheel, add a Vk-in. washer, the 
block assembly* the eyebolt* another y 2 -in, 
washer and finally a Vs -in, hex nut. 

The lower blade wheel is installed in a 
like manner. Loop the 39-in, V-belt and the 
blade around the lower wheel and install 
the wheel The Vs * 6-in. bolt provides the 
shaft for the lower wheel and is installed 
in the same manner except for the 2-in.- 
square block which is omitted. Next install 




12" v pulley 



WASHER 



3/B x 6" 
EYEBOLT 



LIGHT 

SHIELD 



GUIDE 

BLOCK\ 



12* V -PULLEY 



BLADE 

GUARD 



EXPLODED VIEW 
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ara* e" 

EVE&OiT 



THRUST 



REAR 

BLADE 

GUARD 





Front view of saw (far 
loft) with front panel 
removed shows the two 
V-p utleys which are 

used as wheels end the 
belt for the lower wheel 
that serves as a tire 
for the blade and drive 
for the motor. 



Completed saw with its 
front panel installed 
(near left) shows how 
table tills on wooden 
trunnion and is locked 
by wingnut and washer. 
A socket adapter with, 
a 40- w. appliance bulb 
provides work light. 
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UPPER 

PULLEY 



f— . 25 



3/4 x 2 x 



?" 




the washers, blade-tension spring’s and 
wingnuts on the upper-wheel eyebolts and 
adjust for proper blade tension and wheel 
tilt. 

Step 7. Assemble the motor shelf parts 
8, 0, and 10. Drill part 8 to suit the motor 
being used and attach the shelf to part 1. 
Loop the drive belt over the IVa-in. motor 
pulley, adjust the tension by pushing the 
motor shelf up and tightening the nuts. 

Step 8, Run the saw. The Vi-in, nuts on 
the upper and lower wheel shafts should 
be finger-tightened only to the point where 
the shafts will not have a tendency to ro- 
tate. When you have these properly adjusted, 
hold them in place with a second nut to 
serve as a locknut. Drive belt and blade 
tension will always force the assembly 
against the top of the cutout in which it is 
fitted. 



Step 9, Attach the two spacers, parts 12 
and 13, of the lower blade-guide holder to 
part 1 Avith fiathead screws. Part 13 pro* 
trudes ^-in. above the throat of the saw 
frame. The holder itself, part 14, mates 
with part 12 and is to be in. below the 
top edge of part 13, Temporarily attach the 
holder at this time. 

Step 10- Attach the guide blocks for the 
work-height adjustment post, parts 15 and 
16, to part ! with fiathead screws. Sand 
the edges of these blocks and the adjustable 
post, part 18, so the post will slide smoothly 
between guides. Recess a %-in. nut flush 
with the inner face of part 17 and turn a 
2 3 4-in. length of :; K-in, threaded rod in it 
from the front side. 

Temporarily attach the cover to the as- 
sembly with the adjustable post in place. 
Mark a vertical line on the post square 
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from the blade and remove the post from 
the saw. Locate and drill a %-in, hole just 
far enough up on the vertical line so a 
%-in. washer will not protrude beyond the 
bottom of the post. This will be the location 
of the blade anti twist guide. Elongate the 
hole slightly from front to rear so that the 
guide can be adjusted to compensate for 
wear of the V-belt tires on which the blade 
rides. 

Now, move back V 2 in- from this vertical 
line and up far enough so the washers will 
not overlap and drill a second %-in, hole. 
This will locate the blade thrust bearing. 
Reinstall the post and attach the cover 
block with flat head screws. The antitwist 
guide is a 214-in, length of ! 8-in. threaded 
rod slotted with a hacksaw for a depth of 
y 2 in. at one end to receive the saw blade 
and the other for a screwdriver. The thrust- 
bearing holder is a 2^4 -in. length of r; w-in. 
threaded rod. Tighten a 3 H-in. jamb nut 
against each side of the thrust bearing and 
position the bearing so that the blade runs 
close to but does not touch the face of the 
bearing. 

When in use and work is forced into the 
blade, the blade should ride against the 
bearing approximately % in. in from the 
latter's outer edge. The antitwist guide is 
adjusted so the blade runs in the slot in 
the guide without rubbing and also not so 
deep that the teeth will contact the guide 
when the blade is twisted. Use %-in, nuts 
and washers on each side of the adjustable 
post to hold the guides in place. The lower 
blade guides are installed In the same man- 
{ Please turn to page 766} 



HARDWARE KIT INCLUDES 

1 V* x SO" wood-cutting, bandsaw blade 

2 13 M V-belt pulleys wilh Oilite bushings 
2 boxes IV*" x No. 6 trathead wood screws 
7 x 2” carnage bolts 

4 x carriage bolts 
t^xfi" ball 
% Yz x 7" bolt 

2 x 6" eyebolts 

1 ^ x 1$" threaded steel rod 
1$ hex nuts 

6 jamb mils 
4 Va" hex nuls 

3 W’ wingnuts 
25 Hal washers 

3 Vi" flat washers 

2 blade-tension coil springs 
2 blade thrust ball bearings 
1 ft x 37" V-belt 

t H x 39" V-bett 

Complete set of plans and instructions 
Kn is $29.95 postpaid from JeyEl Enterprises. 
Bo* 254, Orion, III. 61273. Illinois residents 
add 5 percent sales tax. 



Bandsaw stand 





160 



POPULAR MECHANICS 






Washer aids filtering 

A large, heavy washer laid inside a funnel 
is a helpful "third hand” in filtering oper- 
ations, The washer not only holds down 
cheesecloth or filter paper but allows use 
of small, irregular pieces of material that 
would otherwise not be usable. 

— J. D, Maxwell, Vancouver, Wash, 



Saw extension 

Dead tree limbs high off the ground can 
be trimmed safely without a ladder by us- 
ing a saw extension handle. Bow saw shown 
was bolted to a IG-ft.-long 1x3 furring strip, 
both sturdy enough for the job and light 
enough to be manageable, 

— K , K , Pedersen, South Plainfield, NJ. 
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Tapping small holes safely 

You can avoid breaking small taps by 
using a drill press to hold and guide them. 
With the tap free-turning in the chuck and 
the work clamped in position, the tap is 
turned by hand to thread the hole. A simple 
“tap wrench” is made from a ;! «-in, length 
of %-in,-hex, steel or the head from a large 
bolt. A center hole made with No, 27 drill 
accepts shanks of 6-32 and smaller taps; 
setscrews lock wrench on tap. 

- — Walter Olsen r Newfoundland, NJ. 



HINTS 

FROM READERS 



Nozzle-cleaning tool 

A fast, easy way to clean paint spray noz- 
zles is with a sewing-machine needle in- 
serted in an old mechanical pencil. The 
needle, which is stiffer and sharper than 
wire, can also be used as a probe, teasing 
needle or perforating tool. Ease with which 
needle is installed depends on pencil con- 
struction, It may be necessary to cut off 
part of needle shank by grinding, or soften- 
ing it with flame, then cutting with jeweler’s 
saw or file. — R. C, Rask t Denver 




Patience . . . 
a game to 
test your 
cool 

This challenging game 
requires nerves of steel. 

by Kenneth Wells 



Sandwich assembly of parts 




1 /2 k *3/4 * *3/4" CENTERPIECE 
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Prick punch is used to transfer template 
holes to hardwood center and base members. 




P atience b the name of the game and 
that's what it takes, plus a steady hand, 
to work this fascinating and sometimes 
frustrating game of skill. The object: Make 
seven steel balls come to rest in seven in- 
dividual holes, but it isn’t easy. Chances 
are, you'll give up more times than not. 

To produce several for gifts or for sale, 
it will pay you to make a cardboard tem- 
plate to aid in quickly prick -punching the 
13 holes to be drilled in the center member 
and the seven ; Jta-in. V -holes in the base 
which are made with a countersink. 

The five work photos take you through 
the important steps in making the game. 
The maple center and base members are 
cut im square, but the top member is 
cut oversize initially and then to its final 
size after a 3 Hr in, hole and rabbet are 
turned in it for a round ^-in.-thick Flexi- 




Paring the passageways between the IVfc-in. holes 
done with a sharp chisel guided by a straightedge 




The seven V-holei in base member are made with 
tip of a countersink, each hole being only 3/32-in. 



glas window. You can use double-back, pres- 
sure-sensitive tape or small screws in the 
waste to mount the work (bottom side out) 
to a faceplate block. 

Template holes A and B are used for 
marking the center member, holes A being 
made with a %-in, twist bit, holes B with 
a 1 Mrin, spade bit. Template holes A are 
also used to mark the location of the seven 
V-holes in the base member. Sand the top 
of the base member smooth before gluing 
it to the center member, then apply two 
coats of white shellac and rub with fine 
steel wool. If you can’t find the 5/ 16-in. 
steel balls locally, write Way-Mar Co.. Box 
164, Hartsdale* N.Y. 10530, For a full-size 
template (below), send a stamped, self- 
addressed envelope to Home and Shop Edi- 
tor* Popular Mechanics, 224 West 57 St., 
New York, N.Y. 1001!). *** 



Template for hole centers 




PM will send you free a full-size template in return 
lor a self-addressed, stamped envelope (see lext). 




Circular opening and rabbet In top member are turned 
by mounting work on flat block fastened to faceplate. 
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PM TEST REPORT 

A drill press 
that’s three 
tools in one 



by Wayne C. Leckey 

HOME AND SHOP EDITOR 



Y ou already know about ordi- 
nary drill presses, but I have 
just tested one which is far from 
ordinary. Sure you can chuck a 
drum sander in it and smooth ir- 
regular curves, fit it with a buffing 
wheel for polishing, drill holes in 
steel, wood, plastic and glass ami 
do all the other things you can do 
with any other ordinary drill press. 

However, that’s where the simi- 
larity ends. The unique dual-spindle, 
solid-state powerhead of this mul- 
tipurpose drill press by Too lk raft 
can be set to provide a speed range 
as low as 500 rpm or as high as 
21,000 by merely dialing a speed- 
selector knob, A red band moves 
across a calibrated window to the 
speed you should use. 

This means that you not only 
own a drill press with infinitely ad- 
justable speeds* but a precision 
high-speed shaper and router as 
well— three machines in one — 
something no other home-shop drill 
press offers. 

It’s made possible by separate 
high and low-speed spindles and a 
tilting %-hp head which rotates. 
To change from one spindle to the 
other* you simply unlock and switch 
them end for end by rotating the 
powerhead 180°* There aren't any 
belts to change; motor and gear- 
drive assembly are completely en- 
closed in a self-contained unit. 
Other features of this advanced 
drill-shaper-router include a no- 
start chuck-key switch— you can't 
operate the machine unless the 
chuck key is in place in its own 
“keyed” switch. This keeps a chuck 
key from flying — which could hap- 
pen if it were left inadvertently in 
the chuck. The press has a separate 
on-off switch* plus large drilling 
capacity — an SVa-in. throat which 
permits you to drill to the center 
of 17-in. work (20 in. when using 
the high-speed spindle) and a full 
6-in. spindle travel. 

What misgivings did I have 
about this machine? Few if any. 
It’s noisy at 21*000 rpm, but re- 
member, that's true of a portable 
router, too. You can’t have high 
speed* so necessary for fine shaper 



Photos: Sober! D Bersr 




Tilting the powerhead permits dr It ng at any angle. A cali- 
brated tilt scale permits you to preset the desired angle, and 
a rear pivot lock holds this setting secure. 
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SAFETY 

SWITCH 



GUAROOVER 
LOW SPEED 

spindle 



KEY 

LOCK 



high-spec d 

SPINDLE 



Rota ling the powerhead 100' brings auxil- 
iary high-speed spindle into play ( above). 
SoaciaJ spindle adapters take standard 
three-lip shaper cutters and router bits. 



In normal drilling position {right), inter- 
changeable plastic guard is placed over 
high-speed spindle. Up-front chart gives 
drifting speeds for different materials. 




GUARD OVER 
HIGH-SPEED 
SPINDLE 



\ 

DEPTH 

LOCK 



1/2'' CHUCK 



SPEED 

CONTROL 



DEPTH 

FEED 

CONTROL 




Machine has large drilling range: up to 6-in. 
depth in one operation, to center of 17-In, 
circle (20 in. with high-speed spindle). 




Good safety feature— a column ring clamp — serves to prevent 
(he table from failing and causing accidental body injury. Lever 
locks the table securely on the column. 
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Calibrated tilt acale at rear of power bead let$ you preset 
the drilling angle. Pivot lock holds setting secure. 



Separate adapters on high-speed spindle (right) permit 
shaping and routing operations like no other drill press. 



work, without noise. However, I did won- 
der why some thought wasn’t given to a 
built-in light* Hut outside of this T it's 
a unique machine. 

Its available in both fioor and bench 
models, both being identical except for 
the length of the column. The floor 
model retails for $269. 95; the bench 
model, $249,95* For additional informa- 
tion, write to Toolkraft Corp., 700 Plain- 
field St, Chicopee, Mass, 01013. * * * 




BUILD THIS 12-IN. BANDSAW 

(Continued tram page J60J 

ner, except they are 3H-in. lengths of 3 &- 
in, threaded rod and reversed, the antitwist 
guide being above the thrust bearing. 

Step 11* The saw table, part 11, is made 
of two thicknesses of plywood* Make the 
saw kerf from the right side of the table 
and toward the center. Temporarily install 
one thickness of the table and shim as 
needed so the table is perfectly square with 
the blade. 

The locking hand wheel for the adjustable 
post is a 2 Y^- in. -diameter plywood disc, 
drilled for a 3 K-in. threaded rod and secured 
with nuts and washers. 

The tilting-table assembly, parts G and 7, 
requires two thickneses of plywood glued 
and screwed together. Locate all saw cuts 
prior to fastening the two pieces together 
to prevent any screws from interfering 
with the cuts to be made. After laying out 
all cuts, cut off the 2-m* strip along the top* 
Cut the 5-in. radius arc; then remove the 
unused portion of part 6. Place the rotating 
arc, part 7, against part 2 and the under- 
side of the single-thickness saw table, line 
up the center of the arc with the blade of 
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the saw and mark the location of the arc 
on the underside of the table. Now, holding 
the rotating arc as is, place the tilting-table 
support, part G p in position and mark its 
location on part 2. Next remove the tem- 
porary table from the saw and attach the 
arc to the underside of the table with glue 
and flathead screws driven from the top* 
The second table thickness may now he 
fastened to the first with screws driven 
from below, 

Step 12* On the underside of the table 
make a mark 1 Ms-in* from where the blade 
will run to the front of the table, part II, 
This is to be chiseled out approximately Vz 
in. wide and angled back 45° to allow 
clearance for the blade when the table is 
tilted. The tilting-table support may now 
be attached to part 2 as previously marked. 
Attach with three 2Y 2 -in, bolts. Slide the 
table in position on the saw* In the y 2 -in.- 
wide slot in the rotating arc, move back 
% in* from the center line of the arc and 
drill a %-in* hole in part 2* Center this 
hole in the -in. -wide slot so the arc does 
not ride against the bolt. Insert the :t s x 
2y%* bolt from inside of part 2 and fit it 
with a 3 K-in. wingnut and washer. Your 
bandsaw is now completed. * * * 



PEDAL CARS: GASLESS WAY TO GO 

( Continued from page tOO} 

made by Environmental Trans-Sport Corp. 
of Windsor, Conn. Easily the most sophisti- 
cated of the current crop of pedal cars, it 
uses a straight-line pedal action as opposed 
to the rotary bicycle type. The pedals move 
forward and back, their reciprocating action 
transformed into rotary motion at the 
wheels through drive rods and crank pins. 

The arrangement is said to be more effi- 
cient than rotary drives, less tiring on leg 
muscles and safer to operate since there's 
no danger of getting your feet tangled with 
the pedals. In addition, the Pediear offers 
five forward speeds, plus neutral and re- 
verse; other models are limited to three 
forward speeds with no neutral or reverse. 
Other features include four-wheel stability 
with automotive steering, fully enclosed 
cab, disc brakes with separate parking 
brake, windshield wiper, headlight and 
rear-opening luggage hatch. Main draw- 
back is the car’s size — it seats only one. 

Typical of three-w T heeler models is the 
PPV (for People- Powered Vehicle), made 
by EVI of Sterling Heights, Mich. Unlike 
the Pediear, it seats two, has dual pedal 
drive and is by far the handsomest of the 
lot. Tag- Along, made by Pedal Power, Inc, 
of Bohemia, N.Y., is a sort of compromise. 
Less lavish than the PPV or Pediear, it’s 
roomy if a bit boxy, has good four-wheel 
stability, seats two and is one of few models 
to offer full four-wheel braking. 

Prices for pedal cars range from about 
$300 for the Tag-Along to $550 for the more 
elaborately engineered Pediear. Do such 
vehicles make sense? Should you invest in 
one? IPs still too early to tell. Pedal cars 
were originally developed primarily for fun 
use around parks, resorts, retirement vil- 
lages, country clubs, college campuses and 
similar protected areas. Only recently have 
they been proposed for serious use on public 
roads. Also, current models represent early 
attempts at a brand-new concept. Future 
models will undoubtedly bring improve- 
ments in design. Meanwhile, if you can't 
wait, be sure to try before you buy. Check 
for adequate braking, ease of pedaling and 
proper safety precautions such as sufficient 
clearance around the pedal well to avoid 
foot-pinching. As recreational vehicles, 
pedal cars can provide relaxing pleasure and 
healthful exercise; as transportation, they 
have a way to go before they II replace the 
automobile, gas or no gas. * * * 



HINTS 



FROM READERS 




Saving wood with cardboard 

Cardboard can often take the place of wood, 
as in the construction of a small cabinet for 
two existing drawers. A horizontally par- 
titioned box was first built with one thick- 
ness, then reinforced with two more. Butt 
joints, overlapping in alternating directions, 
were assembled with white glue. Gummed 
paper tape was used on edges, plastic shelf 
covering on surfaces on which drawers 
slide, — W . B. May, Oak Park , III 




Better ladder lock 

A screw hook and eye are often used to hold 
a stepladder closed for carrying, but they 
can easily come unhooked, letting the lad- 
der fall open. To keep a ladder closed, 
try an ordinary sash (window) lock instead. 
— William Swallow, Brooklyn , N.Y. 
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Popular Mechanics has joined 
with the Automotive Parts & 
Accessories Association (APAA) 
in sponsoring our second annual 
month-iong promotion involving 
thousands of automotive retail 
outlets. You’ll find a list of 
participating dealers on the 
following pages 

Look for the two symbols in 
advertisements and in-store 
displays. They will help you identify 
products featured in the “May is 
Car Care Month" promotion. 

Every car should carry 
the “Car Care Guide? 
It’s like having a 
mechanic in your 
glove compartment. 

The Second Annual 1974 Popular 
Mechanics 'Car Care Guide'' 
begins on the page at the right. 

It is a highly informative and 



valuable magazine-within-a- 
magazine that belongs right along 
side your owner's manual. 




[Fig. 1) (Fig. 2} 



To make it easy for you to save 
this Guide, we ve made it a self- 
contained unit. Here’s how to 
remove it from the rest of the 
magazine for easy reference: 

1 . Bend the magazine's pages 
away from the Guide’s from 
cover. 

2. Now, bend the magazine s back 
pages away from the Guide s 
last page. (Fig. 1) 

3. Pull the Guide out. (Fig. 2) 

4. Staple, or hole-punch the Guide. 

5. Keep it for handy reference. 




Look for the stores and products displaying the APAA's Symbol of 
Consumer Protection and PM's Product Feature Mark. 
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This new Auto Rust Proofing 
Kit we’re introducing is an- 
other great product in a long 
line of great do-it-yourself 
products that we've been mak- 
ing for more than 52 years. 

I'm sure you know that we’re 
the folks who brought you 
Plastic Aluminum, Liquid Steel, 
E-POX-E®Glue, Naval Jellyf 
Black Knight and White Knight 
Auto Body Repair Kits, and 
the whole Body Shop concept 
featuring fiberglass repair 
materials. 

Couple of years back we 
celebrated our 50th anniver- 
sary, and to mark it, we made 
up some gold plated Kennedy 
half-dollar pieces. Real col- 
lector’s item. We’ve got 500 
of them left. I want to give them 
to the first 500 people who 
mail me back the registration 
card that’s in every DURO 
Auto Rust Proofing Kit. Mark 
your card to me personally, and 
I’ll send you the gold plated 
Kennedy with my compliments. 
There are only 500 to send out, 
so be sure to get your kit fast 
at your favorite automotive 
department. 




W00DHILL CHEMICAL SALES CORPORATION 
18731 Cranwood Pkwy. P.O.Box 7183. 
(216) 475 3600. Cleveland. Ohio 44128 
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Your car’s first 
100,000 miles 

T his is a rough year. In these dry-tank 
days, who needs trouble? Like a road- 
side breakdown . . . with many gas sta- 
tions closed for the weekend. 

If you've decided to keep your car "until 
it falls apart," you’re not alone. But you 
are on your own these days if the old crate 
comes unglued at midnight. Never was there 
a better time to start taking better care of 
your car. 

Owners used to think of trading when their 
cars were three years old or reached 30,000 
or 40,000 miles. Now it, seems, life wifi be- 
gin at 40 for a lot of middle-aged, "standard- 
size" cars. These aren't worth much in trade, 
but with gas costing what it does, such 
older cars with fewer emission controls be- 
girt to look "economical/ 1 

But how long can you keep a car running? 
There’s no reason — except neglect — that to- 
day’s cars can’t deliver 100,000 miles and 
more of trouble-free service. Trouble-free 
doesn't mean maintenance-free; the more 
regular the maintenance, the less chance of 
trouble. 

You don’t have to be a master mechanic 
to get your car past the 100,000 mark. But 
you do have to be hooked on the habit of 
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regularly scheduled maintenance. It’s that 
simple . ♦ „ and that tough. No skipped oil 
changes or lube jobs. No "economizing" 
on oil and air filter changes. No long 
stretches without major and minor tune-ups. 
No guesswork about when you had the last 
front-end job; when you last repacked 
wheel bearings, checked for transmission 
leaks, examined brake linings, replaced 
radiator hoses, flushed the cooling system 
or hosed out fender walls and rocker panels. 

You don’t have to be a mechanic to keep 
a regular service log on a car; in fact, you 
don’t have to be a pro to do most of the 
work that will keep your car rolling smoothly 
past 100,000. You can do your own lubes, 
change oil, points and plugs. With the basic 
test instruments shown here, you can set 
point dwell and ignition timing — you can do 
your own major and minor tune-ups. 

Your car doesn’t have to shine to be in 
good running condition, but you'll find that 
when you restore the finish you’re not satis- 
fied until the engine is purring nicely again. 
Making an old car look like new is easier 
these days. Because style changes have 
slowed down, even a five-year-old can be 
mistaken for a new model. And new waxes 
and cleaners restore the glow to everything 
from vinyl tops to black tires. 

So whether you have a zingy new com- 
pact you want to keep youthful or a middle- 
aged standard you want to see grow old 
gracefully, you’ll find the help you need in 
PM’s Car Care Guide. Remove it from the 
magazine, keep it in the glove compartment, 
and— by all means— keep a regular sched- 
ule of maintenance. This is a rough year, 
but everything will run smoother if you do. 




editor 



The 2nd Annual 
Popular Mechanics/APAA 
“May is Car Care Month” 
Program 



by Victor Gelb, president 

AUTOMOTIVE PARTS & ACCESSORIES ASSOCIATION 

Once again, the Automotive Parts & Ac- 
cessories Association, representing some 
40,000 retail outlets, is combining forces 
with POPULAR MECHANICS and its 
nearly six million readers to make driving 
safer, more economical and enjoyable. 

This year's program is vastly larger than 
last year's, with more retail outlets and 
manufacturers and more diverse products. 

A list of retailers with specific plans for 
Car Care Month begins on Page S8. How- 
ever, watch your hometown newspapers for 
advertising from other participants. Many 
newspapers also are planning special “May 
Is Car Care Month” sections in cooperation 
with APAA and POPULAR MECHANICS. 
These sections will offer further tips to 
help you get more satisfaction, safety and 
economy as a car owner. 

As “Official POPULAR MECHANICS/ 
APAA Car Care Month Headquarters,” 
your favorite outlet will be featuring many 
of the following products as well as offer- 
ing other items and services of special 
value during May. 

8-Track Stereo Tape Player with AM/FM 
Radio by Automatic Radio 
8-Track Stereo Tape Player with FM Radio 
by Automatic Radio 
Handy Dandy Electrical Circuit Tester 
by Burnworth Tester Co. 

Champion Spark Plugs 

by Champion Spark Plug Co. 

Vinyl Top & Upholstery Brush 
by Clean Rite Products Co. 

Giant Tires by Giant Div. of 
Cooper Tire & Rubber Co. 

Blue Label Hand Cleaner 
by DL Skin Care Products 
Engine Analyzer by Dixco 
TDL Tach-Dwell-Light by Dixco 
D.C. Power Timing Light by Dixco 
Chinook Engine Heater by Do Ray Lamp Co. 



Rally Car Wax by Du Pont 
Electric Fuel Pump by Dupree Products 
Battery Charger from ESB Brands 
Silicone Glass/Windshield Seal 

by General Electric 

Silicone Battery Care by General Electric 
Silicone Hi-Temp Instant Gasket 
by General Electric 
Silicone Auto Lube by General Electric 
Silicone Clear Ignition Protector 
by General Electric 
Silicone Auto Seal by General Electric 
Silicone Carb Cleaner & Lubricant 
by General Electric 

Silicone Instant Gasket by General Electric 
Plus 25 Headlamps by General Electric 
Titan Hydraulic Jacks 
by Hollywood Accessories 
Maxi Oil & Air Filters by Lee 
Car Care Portable Auto Ramp 
by Petersen Industries 
Car Care Portable Ratchet-Type 
& Pin-Type Jackstands 
by Petersen Industries 
“Maxi-Tune” Ignition Analyzer and 
four other products by RAC 
180° Space Age Electronic 
Tachometer by RAC 
Switch Panel Quad by RAC 
Astro Dual Oil-Amp Gauge by RAC 
Super D.C. Power “Supertronic” 

Timing Light by RAC 
Liquid Wrench by Radiator Specialty Co. 
Radiator Caps by Robertshaw Controls 
Thermostats by Robertshaw' Controls 
Turtle Wax Self-Polishing Paste Wax 
by Turtle Wax Inc. 

Silicone Spray Lubricant by Union Carbide 
Vinyl Guard by United Chemco 
Classic Car Air Freshener 
by Vantage Industries 
WD-40 by WD-40 Co. 

Rust Proofing Kit by Woodhill 
Chemical Corp. 
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TUNE-UP INSTRUMENTS 



The first investment in good car care should 
be instruments that let you tune up your car 
at home. The test equipment needed to keep 
your car in tune yourself also makes it possible 
for you to troubleshoot and diagnose problems 
that would otherwise cost you money to have 
someone else solve. 

WeTe not tat king about the basic things 
that all car owners should have just to keep 



their cars running — distributor point files and 
feeler gauges, sparkplug gapping tools, bat- 
tery hydrometers and chargers — but the in- 
struments that can tell you how your car is 
running; or why it's not running, or not running 
right; or just where the problem ties. 

The instruments that tell you what your 
senses can t tell you about your engine can 
be as simple and inexpensive as a compres- 
sion tester or as sophisticated and costly as a 
diagnostic oscilloscope. In between are the 
instruments essential for accurately setting ig- 
nition timing, cam angle or dwell and genera- 
tor or alternator output voltage: and those for 
checking primary and secondary sides of the 
ignition system, engine vacuum and fuef-pump 
pressure and even exhaust emissions. 

These are the instruments that will free you 
from scheduling service appointments, suffer- 
ing aggravation and incurring expenses that 
could have been avoided. 

Engine analyzer 

If you don't own any other test instruments, 
the analyzer is the best all-around unit to con- 
sider. It combines in one package the func- 
tions of the dwell meter, tachometer, ignition 
tester and voltmeter. A good engine or auto- 
motive analyzer, as ifs variously called, repre- 
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sents an investment of anywhere from $40 to 
over $100— depending on its features. Engine 
analyzers and most of the other instruments, 
loo. are available in kit form so you can build 
them yourself. 

Included with any good analyzer will be a 
complete operation manual that details the 
tests the instrument will perform and the con- 
nections to be made under the hood Don ‘t 
buy any instrument that doesn't include in- 
structions on how to use it! 

For portability, analyzers contain built-in 
power supplies — usually several C or D ceils 
which are installed in a battery tube. A good 
habit to get into is removing the batteries alter 
you use the analyzer and before you put it on 
the shelf for what may be several months; 
you'll avoid a mess and possible damage to 
the instrument if the batteries leak inside the 
case. 

A typical automotive analyzer, such as that 
shown on the opposite page, has a large, 
easy-lo-read meter face with scales that cor- 
respond to the positions of a main function 
switch. The meter should utilize a D Arsonva! 
movement, which is the most accurate and 
sensitive type. The circuits in the analyzer are 
designed to measure specific functions You 
just turn the function switch and take a read’ 
ing from the appropriate scale on the meter 
face 

Here is a list of some of the work you can 
do with the analyzer. Refer to the switch posi- 
tions at left 

□ Alternator diodes. The diodes in your alter- 
nator, which convert the alternating current 
(a.c.) that has been produced by the alterna- 
tor into direct current (d.c), can be checked 
as good or bad, 

□ Distributor point resistance , Excessive re- 
sistance across closed points indicates that 
you have burned or misaligned points, poor 
grounding of condenser or distributor, or 
other wiring problems. 

□ Low rpm check. Measurement of engine 
revolutions per minute in increments of 10 
allows you to make an accurate idle adjust- 
ment. 

□ High rpm check A zero to 6000 -rpm scale 
allows testing and adjustments of timing ad- 
vance, charging system and carburetor, 

□ Dwell measurement. Dwell is the amount of 
time that ignition points remain closed, as 
measured by degrees of rotation of the dis- 
tributor cam. This angle, which is about 60° 
for a four-cylinder engine, a little less than 40° 
for a Six and about 30° for an Eight, affects 
the spark timing and must be adjusted accu- 



rately. Adjustment is made by setting the point 
gap, 

n 76-vo/f scale. Measurement of voltage with a 
full-scale deflection of 16 volts allows accu- 
rate setting and diagnosis of 6 and 12-volt 
systems Very accurate adjustment of voltage 
regulators is possible. 

□ 3'Volt scale , A full-scale deflection of three 
volts allows incremental measurements of .1 
volt for tracing voltage losses. 

□ 32-vott scale. This can be used for measure- 
ments on 24-volt charging systems 

□ Ammeter, The zero to 90-ampere current 
measurement scale is used for checking cur- 
rent regulator settings, alternator output and 
the current draw of components in the elec- 
trical system 

O Low ohms. Resistance measurements are 
made in checking for continuity; no resistance 
indicates possible shorts, infinite resistance an 
open circuit, it checks coil primary windings 
and ballast resistors, for example. 

□ High ohms. High resistance measurements 
are necessary for checking such things as 
condenser leakage, ignition cables and coil 
secondaries. 

□ Spark output. Check of ignition coil output is 
read on a relative scale on a zero to 50 scale. 
If equal readings for all sparkplugs are not 
obtained, your problem exists with the coil, 
ballast resistor, cables or plugs. 

□ Condenser. A subsitute condenser is placed 
in the ignition circuit to check whether the in- 
stalled condenser is open or shorted. 

Dwell/tachometer 

When you do a basic engine tune-up. you 
set dwell and engine revolutions per minute. 
If you're just getting started in do-it-yourself 
work on your own car, and think that simple 
tune-ups are all you'll be doing, the combina- 
tion dwell meter tachometer is the best in- 
strument to start with. Later, you may find you 
want to do more yourseif, but for a gradual 
approach to acquiring test equipment, a dwell / 
tach is the best start. Most models are priced 
less than S5G. 

As mentioned, dwell is the amount of time 
your distributor points remain closed, and If 
you've ever set points using a feeler gauge, 
you might wonder why a meter is needed to 
check the dwell Even careful setting of the 
points won t always result in an accurate dwell 
angle. Variations within established tolerances 
and wear and age take their toll in the preci- 
sion fit of most moving parts. New points might 
vary slightly in fit from those you’ve just re- 
{Please turn to page SlO) 
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All of the retail outlets listed 
below are your "Car Care 
Month” Headquarters, To 
help make it easier for you 
to take care of your car at 
less cost, these stores will 
be featuring "Car Care 
Month” specials on most of 
the products advertised in 



this "Car Care Guide, 1 ' 

We want "Car Care Month” 
to help everyone-that's why 
we T ve put it everywhere. 

These chain store outlets 
can be found in virtually 
every state. Look for their 
store that is closest to you. 



Check the listing for your state, and you'll find at least one of these stores near you. Also, 
look for their announcements and advertisements in your local newspapers. 
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Alabama _ 

K-Mart Tire Service 

AJaaka 

Valu Mart 

Arizona 

Miner's Auto Supply, Inc. 

Arkansas 

K-Mart Tire Service 

California 

'Appy's Auto Parts 
Fisk Tire Center/ Big Brake 
4 Wheels Auto Parts 
Freeway Auto Parts 
Grand Auto 

Keamy Mesa Volkswagen 
King Auto Supply 

Sfl 



K rag bo Auto Supply Co. 
Levins Auto Supply Co. 
Mitcom, Inc. 

Connecticut 

Ard Auto Stores 
Barkers Auto Service 
B radioes 

Delaware 

Penn Jersey Auto Stores 

District of Columbia 

Penn Jersey Auto Stores 

Florida 

Aid Auto Stores 
K-Mart Tire Service 
Nalionwise Auto Parts 
Pan American Tire Co. 



Georgia 

American Tire Co, 

K-Mart Tire Service 
Southern Auto 

Idaho _ 

Statewide Stores, Inc. 

Thrifty Auto Supply 

Illinois 

Advance Auto Supply Co. 
Bounty-Line 

OuPage Automotive Supply Co. 
Flame Auto Parts 
Hardware Corporation 
of the Midwest 
K-Mart Tire Service 
Major Motor Supply Co. 

Strum Auto Supply 
Vanderhoot A Sons 
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EndTana 

Calumet Agio Warehouse, Inc, 
Flee nor Auto Stores 
Guarantee Auto Stores 
Mr Wiggs Department Stores 
Nation wise Auto Parts 

towa _ 

Champion Auto Stores 
City Automotive Supply 
E$co Supply Co., inc. 

Gibson Discount Center 
Mid-West Auto Parts Co., Inc. 
Ranks 

Robinson Wholesale 
Strum Auto Supply 
The Big-E 
Vender Haag's Inc. 

Kansas 

Fisk Home 4 Auto Center 
Giant 

K-Mart Tire Service 

Kenlucky 

Fleenor Auto Stores 
K-Mart Tire Service 
Mr. Wiggs Department Stores 
Nalionwise Auto Parts 

Louisiana 

Fisk Home 4 Auto Center 
Globe Tire Service 
K-Mart Tire Service 

Maine 

Kauf s Auto Stores 
BradteeS 

Maryland 

Beenman Auto Parts 
Hi-Gear Discount Auto Centers 
Murphy's Mart Auto Service 
Penn Jersey Auto Stores 

Massachusetts 

Big N Automotive Department 
B radioes 

Consumer Auto Parts 
Jack 4 Harry's Auto Stores 

Mich i gan 

Forest City Automotive 
K-Mart Tire Service 
Knowles Auto Parts 
United Auto Parts 
Western Auto Associate Store 
Yochum Auto Supply 

Minnesota 

Big Wheel 

Holiday Auto Center 
Thrifty Auto Stores 

Mississippi _ 

Bob s Discount Center of Oxford 



Missouri 

Rupp Automotive, Inc, 

Montana 

Super Fair 
Valu-Mart 

Nebraska _ 

Ranks 

Skaggs Auto Center *9 

Nevada 

Valu-Mart 

New Hampshire 

Brad lees 

KauF's Auto Stores 

New Jersey 

Aid Auto Stores 
American Battery Co. 

Big N Automotive Department 
Bradtees 

Penn Jersey Auto Stores 

New York , 

Aid Auto Stores 

Big N Automotive Department 

Brad lees 

Carle Place Automotive Diet. inc. 
National Accessories Stores 
U-DO-IT Self Service 
Auto Repair Center 

North Carolina 

Advance/Auto 
K-Mart Tire Service 
Net ion wise Auto Parts 

North Dakota 

Champion Auto Stores 
K-Mart Tire Service 

Ohio 

Big N Automotive Department 
Fleenor Auto Stores 
General Electric 
Hart's Tire Service 
K-Mart Tire Service 
Mr Wiggs Department Stores 
Murphy's Mart Auto Service 
Nab on wise Auto Parts 
Protecto Auto Center, Inc, 

Sehotten stein's Tire Service 
Street sboro Housemart 

Oklaho ma 

Guy Henshalf Auto Parts 
Supermarkets 

Qertle's Automotive Service Center 

Oregon 

Statewide Stores 

Super- Value Tire Discounters 



Pennsylvania 

Auto Giant Stores 
Big N Automotive Department 
Boscov's Department Stores 
Gimbels Automotive Center 
Just Rite Muffler Shop, Inc, 

K-Mart Tire Service 
Marino Home & Auto Supply 
Murphy's Marl Auto Service 
Penn Jersey Auto Stores 
Robert Hall Village Car Care Center 

Rhode Island 

Jack 4 Harry's Auto Stores 

South Carolina 

Advance/ Auto 
Harold’s Auto Supply 
K-Mart Tire Service 

South Oakcrta 

Champion Auto Stores 
K-Mart Tire Service 

Tennessee 

Advance /Auto 

Gulley Performance Center 

K-Mart Tire Service 

Texas i 

Gibson's Discount Center 
Globe Tiro Service 
1 nte rn at io na i Auto m o live 
Warehouse 
Jack's Auto Supply 
K-Mart Tire Service 
Kragen Auto Supply 
Leonards Auto Centers 

Virginia 

Fisk Home 4 Auto Center 
Hi-Gear Discount Auto Centers 
K-Mart Tire Service 
Murphy's Mart Auto Service 
Penn Jersey Auto Stores 
Robert Hall Car Care Centers 

Washington 

Joe's Auto Supply, Inc. 

Thrifty Auto Parts 

Top Auto Supply Stores 

Valu-Mart 

West Virginia 

K-Mart Tire Service 
Murphy's Mart Auto Service 

Wisconsin ___ 

Gimbel's Automotive Center 
K-Mart Tire Service 
More way 

Nalionwise Auto Parts 
Prange-Way Auto Center 
Theresa Auto Parts 
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TUNE-UP INSTRUMENTS 

continued 




placed; wear on the breaker cam or distributor 
shaft bearing might create a “wobble" to throw 
off your feeler gauge setting; also, there could 
be some malfunction in the ignition circuitry 
that you'd miss by setting and adjusting me- 
chanically. It's always better to make settings 
and tests white the engine is running, and the 
dwell meter is the tool that makes this possi- 
ble. 



its flashing will make the timing marks appear 
to stand still. There are two types, neon and 
xenon. The neon light is very inexpensive, it's 
connected directly in series in the No. 1 spark- 
plug circuit, using the spark voltage to light 
the tube. Because current m the sparkplug 
wire is so minimal, the neon tube doesn't give 
a very bright flash and must usually be used 
in a darkened area. 

The xenon light draws its power from the 
car battery or an external connection, and uses 
the No. 1 plug's voltage to trigger, rather than 
produce, its flash. The xenon, while consider- 
ably more expensive {about $25 for d.c., $16 
for a.c.), fires with a much brighter flash and 
greatly simplifies accurate settings. 

The timing light is aimed toward timing 
marks located on the engine's lower front fan 
pulley. If the engine has accumulated a film 
of dirt and oil, it may be necessary to wipe off 
the pulley and timing index plate before start- 
ing the engine. Many mechanics use yellow 
chalk or crayon 1o make the timing marks even 
more visible. 

With the engine running, the timing marks 
appear to stand still. You can see if the index 
mark coincides with the correct degree of ad- 
vance mark as recommended in the owner's 
manual (or on the under-hood decal on newer 
cars), tf there's a difference, loosen the dis- 
tributor hold-down nut and turn the distributor 
body to align the marks. 

New engines should be set exactly to spec. 
It's the surest way to meet exhaust emission 
requirements and get the best performance 
from the engine. There's usually a 2° To 3 U 
tolerance in the timing requirements. The 
greater the advance, generally, the more en- 
gine pep you'll get. but don’t go beyond the 
limits, or you'll get "ping." This can sometimes 
be eliminated by using a higher-octane gaso- 
line. but it can produce problems with the 
emission control systems installed on newer 
engines. 



Timing light 

Every time distributor breaker points are re- 
placed or adjusted, it’s important to check the 
ignition timing: a change of just one degree 
in dwell causes a one degree change in tim- 
ing. The timing light is necessary to adjust 
spark timing so it occurs at precisely the right 
time in each cylinder This may be just before 
the piston reaches the top dead center posi- 
tion (TDC) or just after, depending on your 
engine. 

The timing light is simply a strobe light con- 
nected to a running engine in such a way that 
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Generator-alternator-regulator 

tester 

There’s not much you can do to maintain or 
troubleshoot your car's charging system with- 
out a voltmeter/ am meter to measure its out- 
put. The voltmeter and ammeter functions of 
this instrument {also found in the all-in-one 
auto analyzer) make it possible to check that 
the alternator or generator is producing cur- 
rent and voltage to spec, and that the regu- 
lator is controlling this output to keep your 
battery fully charged but not overcharged. 

Basic voltmeters and ammeters are inex- 
pensive, but the features of an automotive 
generator-aiternator-regulator tester are worth 
their price of roughly $20 to $40. The most 
sophisticated will measure and check diodes, 
resistance, battery capacity, voltage losses, 
fuses and shorts. They also include (since 
current must be measured in series with a cir- 
cuit) a battery- post adapter or ammeter shunt 
that allows the ammeter to be placed in the 
circuit quickly and conveniently. 

Output at the terminals of both alternators 
and generator is d,c. (the diodes in an alter- 
nator have already converted the alternating 
current to direct). This output is being gener- 





Install Zllti/l 
Hi-Fi / Stereo A uto 
Speakers... 






u/m 



It might interest you to know that UTAH designs, 
engineers, and builds more speakers and speaker 
systems than anyone else in the country „ . . by 
a pretty fair country mile. The experts know 
why — UTAH builds speakers today to meet 
sound requirements for both the present 
and future, and they do it better and 
more competitively than any other 
manufacturer, Sound reproduction is 
UTAH’S only business. 

Our automotive speakers come pre- 
packaged and ready to install in 
whatever type of motor vehicle you 
have. UTAH speakers can 
accommodate any ampli- 
fying system in a 
price range that 
wilt enable you to 
enjoy top quality 
sound reproduc- 
tion at a modest 
price. 

Write us for complete information about UTAH auto 
speakers, and the name of the dealer nearest you, 

UTAH ELECTRONICS 

1124 E. Franklin St. Huntington, Indiana 46750 
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TUNE-UP INSTRUMENTS 

continued 



ated as long as the engine is running. The 
advantage of the alternator, of course, is that 
the same output is generated at much lower 
rpm. 

It's the job of the regulator to control the 
charging rate to the battery. The regulator in- 
corporates three “switches” to do this: the 
cutout relay, voltage regulator and current 
regulator. 

The cutout relay opens the circuit to keep 
the battery from discharging when the engine 
is stopped or the generator is rotating sfowly 
and generating a voltage less than that of the 
battery (with an alternator, the cutout relay is 
not needed since the diodes perform this 
' switching 1 ' function). 

The current regulator automatically protects 
the generator from overloading when the cur- 
rent requirements of the electrical system are 
high and the battery is low. It limits output to a 
safe value. 

The voltage regulator protects the battery 
from overcharge and the electrical system 
from excessively high voltage. It does this by 
automatically cutting resistance in and out of 
the circuit as necessary. 

Adjustment of the all-important regulator is 
easy with the instrument designed to do the 
job. 



Ignition tester 

The two automotive systems requiring diag- 
nosis when your car turns over but refuses to 
start are fuel and ignition. You can almost 
check that fuel is reaching your engine cylin- 
ders by just using your sense of smell, or bet- 
ter, looking into the carburetor throat while 
you actuate throttle linkage. If you 1 re getting 
fuel, you've quickly isolated the problem to 
the ignition system. But troubleshooting igni- 
tion system components, more often than not, 
requires a measuring instrument to find out 
why ignition voltage isn't being produced or, 
if it is, what’s happening to it and why it's not 
firing your plugs. 

The ignition tester, which can cost from S10 
to as much as $40 or S50, will check both the 
primary side of your ignition circuit and the 
secondary side or high-voltage spark-output 
side. 

With the better testers, you can diagnose 
the problem even when you're unable to start 
the car. Points, distributor cap, ignition switch, 
ballast resistor, condenser, coil output and 
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polarity, plug wires and resistance can all be 
tested. 

Most instruments come with foreign and 
domestic sparkplug adapters and some in- 
clude insulated pliers also. 

Compression tester 

A reading of the pressure built up in each 
cylinder by the piston on its compression 
strokes reveals the condition of rings and 
valves. New-car owners usually don't need a 
compression gauge as a diagnostic tool until 
they have many thousands of mites on their 
car Since it provides a quick check of the 
condition and operation of piston rings and 
valves, it's a good instrument to use in check- 
ing older cars and good to have along if you're 
looking at used cars. 

You simply record readings for each cylin- 
der and analyze the results. The gauge is held 
in the sparkplug hole after all plugs are re- 
moved (or screwed into place if the gauge is 
the more desirable screw-in type — about $15). 
Crank the engine for at least four compression 
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Panasonic introduces 
souped-up stereo. 



If you’re the kind of guy who’s 
into Holley carburetion before 
the engine gets dirty. Who 
wouldn’t go to the candy store 
without Hooker headers. Who 
can’t settle for standard 
equipment. You should check 
out the new 8-tracks from 
Panasonic. 

On the left, our 4-channel 
8-track matrix system. The 
CX-675. When you hook up 4 
speakers, you get all 4 corners 
of the music. In all 4 corners 
of your car. 

On the right, the CX-475. 
Our 8-track with Dynamically 
Boosted Sound. Push a button. 
And it puts back the highs and 
lows that road noise takes 



away. You get great stereo 
from 0 to 60. 

Or if you like your 8-track 
stereo straight, try the eco- 
nomical CX-375. It’s small 
enough for the glove compart- 
ment. It’s music enough for 
the rest of your car. 




But whichever you choose, 
you get the same dynamite 



package of features. Like 
Vertical Head Movement. It’s 
our built-in shock absorber. 
So the music doesn’t bounce 
when your car does. Like our 
automatic and manual pro- 
gram selector. So you can 
change tunes while you’re 
changing lanes. And a 12-watt 
dual-channel amplifier. 
Because great stereo begins 
with plenty of power. 

And because a great car- 
tridge player is only half of a 
great stereo, Panasonic has 9 
different kinds of speakers. 

Souped-up or economy. 
With a Panasonic 8-track, 
your car sounds as good 
inside as it does outside. 





TUNE-UP INSTRUMENTS 

continued 

strokes and note the reading obtained for each 
cylinder. 

With a sound engine, the normal readings 
should build up evenly to the compression 
specs for your car p and the variation between 
cy^nders should not vary much more than 10 

pounds. 

W~en the piston rings are worn, you’ll get 
a low reading on the first stroke and pressure 
will build up on successive strokes but not to 
spec 

A valve problem is indicated whenever 




you get low compression on the first stroke 
and compression doesn’t build up much on 
successive strokes. 

If you repeat the procedure after squirting 
about a tablespoon of SAE 30 oil into each 
cylinder and get an increase in readings, you 
can be sure the problem is worn or poorly 
seated piston rings; no increase in readings 
confirms bad valves. Other diagnoses are also 
possible; Low readings in two adjacent cylin- 
ders, for example, point to a leaking head 
gasket. 

Vacuum gauge 

This is going to be a big year for the old 
vacuum gauge. They're being mounted on the 
dashboard in many new cars and being called 
names like mileage minders and fuel savers. 
All they do in that capacity is help you pay at- 
tention to how hard you T re stomping on the 
gas pedal. Connected to your engine s intake 
manifold, the gauge measures the difference 
between the pressure inside the manifold and 
the atmospheric pressure outside, or more 
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practically speaking, how hard the pistons are 
drawing in air for combustion. 

Throttle position and engine speed affect 
the vacuum reading which at idle is normally 
between 15 and 22 (inches of mercury). Open 
your throttle too wide and too suddenly and 
the reading drops off into the wasteful fuel 
consumption range marked on the face of the 
gauge. 

Its as an engine diagnosis tool, though, 
where the simple, inexpensive (55 to 515) vac- 
uum gauge pays for itself many times over, 
(Good gauges also will have capability to 
measure pressure so you can check operation 
and condition of your fuel pump.) 

By observing the action of the pointer nee- 
dle on the vacuum gauge you can diagnose 
dozens of possible engine malfunctions. For 
example, a pointer that wanders erratically is 
a sure sign of a problem that's not affecting 
all cylinders equally, if a pointer steadies at 
higher rpm (about 2000), suspect ignition and 
timing and the centrifugal advance in your dis- 
tributor. On the other hand, if the erratic 
sweeps become shorter and more rapid, 
check for sticky valves, broken or weak valve 
springs and intake system leaks. 

A steady but low reading on the gauge means 
a loss of power that has affected all cylinders 
alike. Test for fate timing and intake-system 
leaks — possibly a warped intake manifold or 
a leak past the carburetor flange gasket, or a 
vacuum leak in vacuum-operated accessories. 

The vacuum gauge will also check malfunc- 
tions in other systems, the PCV system for 
example. It can be used in setting carburetor 
idle mixture (where legal) and in checking for 
restrictions in the exhaust system. 
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A P ERMANENT A DHESIVE SO STRONG 

E? 

IS 



■HE DROP 
LDS 2 TONS! 



* Set In Seconds! 

• No Mixing. No Clamping, No Mess! 

• Bonds rubber, plastic, metal, 
ceramic, glass, porcelain! 

* Replaces nails, screws, bolts! 

* 132 Bonds to the Tube! 

• One Square inch Will Stand 
5,000 lbs, pull! 

New Space Age Adhesive was developed to replace 
nuts and bolts in American industry, ft is used everyday to 
hotd parts of planes, cars, tractors, derricks together! Now 
you can use it to hold almost everything and anything! 



LOOK 



REPAIR 



Imagine just one drop of Space Age Adhesive holds 
with up to 2 tons of tensile strength holding power. Not an 
ordinary epoxy, tt can be used instantly without com- 
pounding— NO WAITING ... NO CLAMPING or TIEING 
■ . . NO MESSY MIXING! Dries to an invisible bond in 
seconds. 



Proven In Industry— Use It 1,000 Ways In Your Home 

Your Space Age Adhesive applicator tube dis- 
penses clear, colorless formula drop by drop. Use it 
everywhere. It's non-toxic. Resists chemicals, weath- 
er, moisture . . . indefinitely. The repair will be many 
times stronger than the original piece. 

Now In Handy Drop-by-Drop Applicator For Home Usel 

Now for the first time Space Age Adhesive is available 
for home use in a Single-Drop Tube Dispenser. {132 
bonds) for only $2.50. it is ideal for use in your home or 
shop. You'll find it useful in 1,000 ways. It must bond 
enything stronger, tighter, neater instantly or your money 
refunded immediately. 



* Permanently ml garden holt. 

* Join cracked ftoer files. 

* Repair broken dentures. 

* Fix pots, pane, mlxeri, appliance*. 

* Make broken china and porcelain new 
■gain. 

* Mend ruralture. 

* Watertight cracked rubber boots. 

* Repair broken panes of glass. 

* Splice mm, audio tapes. 

* Bond a broken golf club, baseball baL 
,»■- -BUY WITH CONFIDENCE - - - - 

30' DAY MONEY-BACK GUARANTEE > 
! Jay Norris Corp., 25 W. Merrick Rd. I 
| Dept. ME-47, Freeport, N,Y. 11520 I 

! Please rush me dispensers) ■ 

J Space Age Adhesive @ $2,50 each plus 50c f 
I shipping and handling. ■ 

1 □ SAVE! Order TWO tor only $4.50 plus 50c • 

■ shipping and handling. 

!□ SAVE MORE! Order 6 for $1 1 .50 plus $1,00 > 

■ shipping and handling, p 

* □ SAVE MORE! Order 12 for $2000 plus | 

| $1.25 shipping and handling. } 

I Enclosed Is □ check or □ money order for : 
I $ (hf,Y. residents add sales ta*.) ® 

| PRINT name: _ [ 



IS W. Merrick Rd., D*pt.ME-47,| ADDRE ^ S 
Freeport, N.Y. 11520 ■ CfTY___ 



Serving Satisfied Customers tor over 25 Years 



I STATE 

* " ™ ■ « © Jay Norris Corp.„ 1&74 ■ 
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TUNE-UP INSTRUMENTS 

continued 



Exhaust gas analyzer 

Exhaust emissions are now being measured 
as part of some states' annual inspections, if 
they're not within specs for your car, you fail. 
You've got a certain amount of time to tune 
up or hand over your registration. As with safe- 
ty inspections, if you can check out your car 
at home and repair it beforehand . you'll be 
sure to pass and save yourself a Sot of trouble. 

Exhaust gas analyzers or combustion ana- 
lyzers for home use start at more than S50 but 
still may be worth the investment — especially 
as more states require emissions inspections. 

The instrument measures the completeness 
of combustion in your engine by analyzing the 
contents of the exhaust gases The sensing 
unit, shown opposite, has a pickup hose that 
is inserted in the exhaust pipe. Some sensors 
can be attached to the rear bumper so you can 
take readings as you drive. The readout on 
the meter indicates air-fuel ratio from rich 
to lean, and percent of dangerous carbon 
monoxide in the exhaust. 

Since the instrument measures combustion 





efficiency, it is a valuable for checking your 
carburetor and getting as many miles per gal- 
lon that you can from your car. An engine run- 
ning at about 2000 rpm, for example, should 
be burning a mixture of air-to-fuel of about 14 
to 14 5 to 1. If you read anything richer, check 
the carburetor float level, metering rod, jets 
and look for air restrictions. Similarly, if the 
reading indicates too lean a mixture, check 
carburetor components again and look for air 
leaks. 

In addition to enabling you to pass emis- 
sions inspections and diagnosing your carbu- 
retor, the exhaust gas analyzer can be used by 
the more enthusiastic to study carb perform- 
ance with the engine under load. During a 
road test, the metering system can be thor- 
oughly analyzed. A simitar test at a shop that 
also sells you a fully rebuilt carb will cost 
as much as the instrument. Take your pick. 

Diagnostic oscilloscope 

The cathode ray oscilloscope, long used by 
the professionals for analyzing voltage wave- 
forms and magnitudes in the primary and 
secondary circuits of your car s ignition sys- 
tem, is becoming increasingly available to the 
amateur mechanic at prices he can afford. 
Some basic units are less than $200 Most 
moderately priced instruments are in the $200 
to $400 range. 

Once you've used the ' scope" ifs hard to 
go back to what you'll consider primitive 
meters. The waveforms or patterns you read 
on the scope are produced by applying your 
ignition-circuit voltage to the vertical deflec- 







When you're out traveling, 
it's nice to have your favorite 
sounds along. Jensen makes 
it easy. We have a full line of 
mobile high fidelity speaker 
system kits that 
sounds on the road-vr 
where. Jensen's Syntox-6* ce- 
speaker magnet weights 
from 4.8 ounces to 20 
for super- sound repro- 
duction. All models have excep- 
tional frequency range and 
outstanding power ratings. Kits 
are ruggedly constructed and 
come with installation instruc- 
tions plus all the gear for easy 
hook-up. Travel with your sounds 
“travel with Jensen. 
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tion terminals. The horizontal sweep is linear 
and represents relative time during the ignition 
cycle. Also on the horizontal is a scale marked 
off in degrees for reading dwell angle. 

To analyze the primary side of your system, 
you pick up the voltage across the distributor 
points and you read the 40- volt vertical scale. 
The picture you get starts with the spikes 
showing the spark as the points open and 
ends with a steady horizontal line showing 
zero voltage when the points are closed. Vou 
can read the length of the line on the dwell 
scale Also visible are the coil and condenser 
oscillations. 

To analyze the secondary, high-voltage 
side, you pick up the voltage at ignition coil 
secondary output to the center of the distribu- 
tor cap. and you read the 40-kiiovolt vertical 
scale. The secondary picture or trace also is 
comprised of a spark zone showing when the 
points open, a coil and condenser zone and a 
dwell zone when the points close again. The 
pattern you get is easily compared to a stan- 
dard trace. Variations are diagrammed in 
operating manuals so you can diagnose 
malfunctions. 

Not only does the scope pinpoint malfunc- 
tions in any ignition component and wiring, 
but it lets you 'see" harder to diagnose 
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problems tike excessive cam wobble. The 
diagnostic oscilloscope also checks your 
alternator, letting you analyze the pattern of 
its voltage ripple. 

Sometime you may want to spend $3 or $4 
for a remote starter switch. It lets you start 
your car from under the hood. What a luxury! 




when y<hi need si first class tunc-ii|i... 

...you need first 
elsiss instruments! 

Dixco makes them! Timing Lights, 
Engine Analyzers, Compression 
and Vacuum Testers, Tach-Dwefl- 
Points Testers, Remote Starter 
Switches and more. We manufac- 
ture them to meet the exacting 
demands of professional mechan- 
ics whose livelihood depend on 
the best,., we make thpm the same 
ay |pr the |fiOme ifredhanic! 

INSTRUMENTS CHECKLIST: 
NGINEEWNG IN $ fGWTY 
•QUALITY CONTROL 
* FINEST COMPONENTS 

ETfME WARRANTY-THE 
NLY ONE IN ITS FIELD... 
WAVS HOW SURE WE ARE l 

LOOK FOR DIXCO AT LEADING DEALERS. 



DIXCO 



WITH FULL LIFETIME WARRANTY 



Manure lured in the U,S.A. by DIXSON, INC* 
P.O.Box 1449 Grand Junction. Colo. 01501 
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Fuel economy has always been 
desirable — but with the energy crisis and 
soaring gas prices, it is essential! The 
secret of fuel economy is efficient fuel 
combustion. . . largely dependent on the 
ignition system. The stock ignition in 
your car may be subject to a variety of 
problems which cause low voltage to the 
plugs and inaccuracy in timing. This may 
occur even in a well-tuned engine. The 
result is poor combustion — along with ifs 
accompanying by-products of poor fuel 
economy, poor performance and air- 
polluting exhaust. 

Now Mallory, the leading performance 
ignition, provides the leading fuel econ- 
omy ignition. You can havegincreased 
economy by just adding a Mallory Volt- 
master Mark 11 Coil for more voltage and 
Shorter rise time to provide better com- 
bustion. And the system improves with 
the addition of a vacuum and centrifugal 
Double-Life Distributor for consistent 
point operation and strong coil output. 
The system is even better yet with a 
Super-CD Capacitive Discharge Ampti* 
tier tor a precise spark and increased 
plug and battery life. All three of these 
components can be installed at one time 
or added separately. 

You may elect to install the ultimate 
ignition instead — a complete Infrared 




Breakerless System. It uses the Volt* 
master Mark II Coil and the Super-CD 
Amplifier along with the amazing Mallory 
Infrared Distributor. This system times 
the engine more accurately than any 
ignition system yet developed. 

This equipment can mean dramatic 
improvements in fuel economy ... and 
improved performance tool All this, and 
cleaner exhaust as well! 

The performance experts rely on Mallory 
. ..you can too! See the full Mallory line 
at your high performance deafer. Send 
Si, 00 for decafs and the colorful new 
Mallory High Performance Catalog, 




MALLORY ELECTRIC CORP., 1801 OREGON SI. T DEPT. PM. CARSON CITY, NEV. 89701 







LUBRICATION 

Lubrication is the most important service for 
your car, and the easiest for you to do your- 
self, Changing oil and oil filters, replenishing 
fluids and greasing should be done at regular 
intervals. The type of driving you do should 
dictate the frequency of lubrication: Cut in 
half the intervals recommended in your own- 
er's manual if you do most of your driving in 
heavy traffic or on dirt roads, if you pull a 
trailer, or if you drive short distances in cold 
weather. 

How to select engine oil 

Buy oil specified as SE quality for a new, 
healthy engine {engines that see less severe 
service than conditions mentioned in the 
preceding paragraph and are 70 models or 
older can safely use SD oil). 

You can use SD or SC oil for oil-burning 
engines. 



Oil is also classified according to weight. 
Multiweight oil protects engines over a wide 



temperature range, so there's no real selec- 
tion problem (SAE 1OW-40 lubricates from 
-lOMo +90°). But you must select single- 
weight oil according to temperature if you 
don't use a multi weight oil. 

How to change oil 

Warm up and turn off engine. 

Remove oil pan drain plug and let the 
oil drain out. 

Replace plug's gasket if cracked. 
Reinstall plug snugly. 




Turn off warmed-up engine, re- 
move ot\ drain plug and give 
hot oil ample time to drain. 



m 



One side waxed with paste wax. 
One side waxed with new Liquid Kit. 









Before you pour fresh oil into your engine, 
install a new oil filter, despite the fact that 
most manufacturers say it’s not necessary to 
do this every oil change. If you don’t change 
the filter every time you change the oil, at 
least remove it, empty the dirty oil from it 
and replace. 

How to change an oil filter 

Unseat filter with wrench. 

Smear thin coat of oil on new filter's 
gasket (are your hands clean?). 

Seat new filter by hand until the gasket 
just begins to compress; then give it an- 




Loosen oil filter with a filter 
wrench, if necessary. Install 
the new filter hand-tight. 



other half to three-quarter turn by hand. 

Caution: Tightening the new filter with a 
wrench can wrinkle or damage gasket, 
causing oil leak. 

Fill crankcase with oil. 

Start engine and check for leaks at drain 
plug and filter. 



Fluid levels that should be checked during 
lubrication are radiator, battery, brake master 
cylinder, transmission, steering and differ- 
ential. 

How to check the radiator 

Keep engine cold. 

Remove radiator pressure cap (if car has 
coolant recovery system, check level at 
see-through plastic tank). 

Bring level to mark by adding desired 
proportion of ethylene glycol and water. 



Correct coolant level is about 1 VS? inches be- 
low top of filler neck (most radiators are 
marked). Correct level with coolant recovery 



LUBRICATION continued 

system is marked or> a see-through tank. 

important: When adding coolant to recov- 
ery system, pour into plastic tank. 

How to check the battery 

Remove electrolyte port covers after wip- 
ing them clean. 

Check level. 

Add water until level reaches bottom of 
ports or level marks. 



For maximum battery life, use distilled water, 
or rainwater. You can use tap water If it is 
low in mineral content. 

How to check brake fluid 

Clean off and remove the master cylinder 
cover 

Is fluid within V2 inch of top? 

If not, add type of fluid recommended in 
manufacturer's service literature. 




Some master cylinder covers 
are screw-type, while others 
are held by spring clip or bolt. 



How to check the automatic 
transmission 

Drive car to bring transmission to oper- 
ating temperature. 

Park on level surface. 

Wipe dipstick cover clean, draw dipstick 
from tube and read level. 

Add fluid recommended by manufacturer 
to bring level to Full mark. 

Caution; Check owner's manual service 
data or car dealer to determine if transmis- 
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Automatic transmission dip- 
slick is in rear of the engine 
compartment. Do not overfill. 



sion gear selector should be In N or P, 
and whether engine should be idling or 
shut off for fluid check. 



How to check manual 
transmission 

Park on level surface. 

Remove filler plug from gearbox after 
wiping plug clean. 

Check fluid level with finger if not visible. 
Fill to plug hole as necessary. 




Most manual transmissions 
have two plugs: a tiller plug 
and below that a drain plug. 



How to check power steering 

Warm up engine; let it idle. 

Turn steering wheel full left and then full 
right several times. 

Caution: Don’t hold at either extreme. 

Shut off engine; remove cap from power 
steering reservoir after wiping cap clean. 

Add power-steering fluid to bring level 
to Full mark on dipstick. 
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JUST UKHHER 
PUT-ON'? 



Perhaps you just can't get yourself to believe 
that an additive in the fuel system can possibly 
solve what seems to be a mechanical problem 
getting an engine to start easier, idle smoother or 
stall less 

The next time you're in an automotive 
department, stop in front of that big rack of 
additives Remind yourself that every year, car 
owners buy over 500 million dollars worth of these 
various chemicals Maybe they know something 
you don't 

Here at GUMOUT. we produce an additive 
that cleans the inside of a carburetor Every 
carburetor needs cleaning because the gasoline 
passing through gradually builds up deposits of 
gum and varnish This prevents the carburetor from 
feeding the proper mixture of fuel and air into the 
engine As a result, the car becomes hard to 
start, idles roughly, loses pep and pick-up and stalls 
easily Carburetor gum also increases the emission 
of dangerous fumes and wastes gasoline Newer 
cars are even more prone to these problems 
because of the anti-pollution devices which are 
now part of the fuel system 

If you are experiencing any of these 
problems, we suggest you put aside your 
skepticism toward automotive chemicals long 
to add a can of GUMOUT carburetor 
cleaner to your gas tank See for yourself 
how much difference a clean carburetor 
can make! 

GUMOUT will clean your 
carburetor on the inside while you drive, 
removing gum and varnish deposits from 
all the jets and passages Try GUMOUT 
and see for yourself how much better 
your car performs Easier starting, 
smoother idling, more lively acceleration, 
improved gas mileage, and a decrease in 
dangerous exhaust fumes 

GUMOUT is also available in a Jet- 
Spray can that's used by professional 
mechan<cs for quick cleaning of carburetor 
linkage, automatic chokes, and PC V valves 
Get GUMOUT wherever automotive 
products are sold 



GUMOUT Gin dirt. Ohm 44104 
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LUBRICATION continued 

How to check manual steering 

Wipe plug area dean. 

Remove plug and check lube level. 

Add steering gear oil until level reaches 
bottom of plug hole. 




plug for checking lubricant lev- 
el. Add lubricant as necessary. 



How to check the differential 

Wipe plug area clean and remove plug. 
Insert pinky to first joint— feel fluid? 
Add fluid, as necessary. 

Caution: Limited-slip differentials take 
one kind of fluid — conventional rear ends 
another. Don't use the wrong one. 




nient method for topping off or 
changing rear-axle lubricant 



Chassis lubrication involves greasing front 
suspension and steering linkage ball Joints, 
and front- wheel bearings. Charts showing 
exact lubrication points are printed by manu- 
facturers in their service manuals. 

Ball joints are located on the upper con- 
trol arm and on the lower control arm. Most 
cars have ball joints at steering-linkage pivot 
points also. Use a hand grease gun that takes 
cartridges of grease. Note that some imported 
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cars are equipped with lifetime lubrication of 
front ends and no bath joint lubrication is 
necessary. 




Typical chassis lube points are 
shown here. Try to get the lu* 
bricalion chart for your car. 



How to lubricate ball joints 

Wipe plugs clean. 

Unscrew metal plugs: pry out rubber ones. 

Insert appropriate-shaped grease fittings 
into plug holes (fittings are straight, or bent 
45° or 90“). 

Attach grease gun. Use extension adapter 
to reach joints on upper arm. 

Pump in amount of grease specified by 
the manufacturer, or until rubber boots just 
begin swelling. 

Caution: Forcing in excess grease can 
damage seals. 

Detach grease gun, reinstall plugs (use 
new rubber plugs) or leave fittings in place 
of plugs. 




Insert grease fittings if they're 
necessary to lubricate ball 
joinls. Then use grease gun. 




Datsun sets you free. 

Drive someplace new Watch 
dust curl behind you on a 
country road. There’s a good 
life waiting; it's not at all hard 
to find 

Surprisingly, many aspects of 
the energy crisis have made 
driving mow pleasurable. 

Fewer traffic jams. Less frantic 
freeways People are driving 
slower and enjoying it more 
When it comes to enhancing 
your own personal mobility, 
there isni another car that fits 
(ho bill like a Datsun it's 
sensibly sized and priced, and 
it saves gasoline A machine 
for the times 
So, go ahead Bo tree 
Discover a now place, see now 
things, meet now people 
Datsun 3 here to help 






/ 



DatsunV 

caves® 

^Kteciiftpr 
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LUBRICATION continued 




If necessary to to be front- 
wheel bearings, remove caliper 
by detaching retainers {studs) 
and lifting caliper off the rotor. 



Each front wheel rolls on two bearing assem- 
blies that can burn up if not greased regularly. 
Lubricate bearings every 15 r Q00 miles. 

Removal of bearings is done the same way 
whether cars have disc or drum brakes, except 
that calipers of discs must come off. This is 
done by removing retaining pins that hold the 
calipers. 

Caution: After loosening caliper retainers, 
slide caliper away from rotor and support on 
steering knuckle arm. Don't let caliper hang 
by its brake hose. 

How to remove wheel bearings 

Chock rear wheels and jack front end. 

Remove wheel cover and grease cap 

Remove and discard cotter pin (Use a new 
one when reassembling.) 

Take off locknut. 

Unscrew adjusting nut. 

Wipe dirt from wheel spindle. 

Jerk wheel toward you and push it 
back . ■ . outer wheel bearing and thrust 
washer will drop on spindle. 

Lay bearing and washer aside. 

Caution: Place parts on sheet of clean 
wrapping paper or rag. Protect the bearings 
from dirt. 

Lay wheel face up on clean surface. 

Gently tap around race of inner bearing 
with brass drift until bearing and grease 
seal fall from place. 

Lay bearing aside; discard seal. 
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ter pin and castellated locknut, 
unscrew the adjusting nut 



After bearings are out, shine a light inside 
the hub and inspect caps. Knock out a dam- 
aged cup. Install a new cup by tapping it into 
place with a brass drift. 

important: If you replace a cup. replace 
its respective bearing, and vice versa. 

How to service bearings 

Wash bearings thoroughly in kerosene or 
wheel-bearing cleaning solvent; let dry. 

Dip bearings in lightweight engine oil. 

Inspect each bearing — discard if damaged 
or blackened. 

Spin bearings. Discard if needles bind 
or scratch. 

Work bearing into an amount of high- 
temperature wheel -bearing grease in your 
hand until grease oozes between needles. 

Clean insides of wheel hubs with kerosene 
or wheel-bearing cleaner and apply a light 
coating of bearing grease. 

important: New bearings, as well as old, 




Handle as shown here. 



Install bearings by reversing the removal 
procedure. Complete lubrication by greasing 
the chassis points, hinges, latches. Spray 
weatherstripping wilh silicon spray. 





A lot of it. In nationwide fuel 
economy tests, motorists’ cars were 
tested before and after a tune-up. 
Results showed that a tune-up with 
new Champion spark plugs saved, 
on the average, a gallon of gasoline in 
every tankful. Considering that 3 of 
every 5 cars on the road need a 
tune-up right now, tune-ups alone 



EM 



Toledo, OM 



could save us millions of gallons of 
gasoline each week. 

Tune-ups benefit us in other ways, 
too. Quicker acceleration for safer 
passing. Dependable starts. Plus a 
substantial reduction in emissions. 

See your mechanic regularly for a 
Champion tune-up. Once a year or 
every 10,000 miles. 




Tun 4d «flf in*« m«*n cltanir air* 



We’ve got your plug. 
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IGNITION SYSTEM 

Ignition system service provides maximum 
gasoline economy, minimum pollution output 
and prevention of engine damage from misfire 
and detonation. Every 12,000 miles, check 
high-tension (sparkplug) cables, sparkplugs 
and distributor. 

How to test sparkplug cables 

Replace cables and boots that are ob- 
viously cracked and brittle. 

Attach jumper to a clean ground; con- 
nect other end to a screwdriver. 

Start engine and remove one cable from 
sparkplug. 

Caution: Remove cables by pulling with a 
twisting motion on boots — not on cable! 
Test insulation with screwdriver. 

Replace cables if sparking occurs. 
Reattach cable and test others. 




Use jumper to test distrlbutor- 
tO’Coil and sparkplug cables. 



Remove sparkplugs next but when detaching 
cables identify them so you can reconnect them 
correctly Writing numbers on pieces of mask- 
ing tape and adhering the right piece to each 
cable is the method to use. 

How to remove sparkplugs 

Keep engine cold. 

Loosen sparkplugs one turn. 

Blow particles away with syringe. 
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Caution: See to it that no particles fall 
inside cylinders. 

Remove each plug and mark it with its 
respective cylinder number. 



The firing ends can tip you off to operational 
problems. Normal operating plugs get coated 
with brown or grayish-tan deposits. Problems 
are indicated by the following: 

Carbon — engine s been running on rich fuel 
mixture. Check for improper choke operation 
and clogged air cleaner. Excessive engine 
idling and slew-speed driving also foul plugs. 
Switch to hotter plug. 

OH — valve seals or piston rings are worn. 
Blistered insulator and/or extensive elec- 
trode wear— overheating. Check for lean fuel 
mixture, overadvanced ignition timing, stuck 
manifold heat-control valve and dogged cool- 
ing system. Extensive high speed or heavy 
load (trailering) driving also cause overheat- 
ing. Switch to cooler plugs. 

The correct heat range plug is one meeting 
thermal conditions inside the cylinder head. 
If colder or hotter plug is needed, consult auto 
parts and accessories dealer to get correct 
one. 

Caution: In switching, move up or down the 
heat range scale one notch at a time. 

Clean, gap and reuse plugs having minimum 
electrode wear and no damage. 

How to clean sparkplugs 

Spread ground electrode carefully. 
Caution: Use only bending toot of spark- 
plug gapping gauge. Other tools will ruin 
plugs. 

Scrape deposits from insulator nose with 
wire brush or hacksaw blade ground to Vz- 
inch taper at one end. 

Insert ignition point fife between elec- 
trodes; file electrodes clean. 




Make several passes with a file 
to get rid of deposits and to 
brighten the two electrodes. 



Clean whole plug with mineral-spirits- 
dampened cloth. 

Clean deposits from threads with small 
wire brush. 



How to gap electrodes 

Important; If new plugs are being used, 
they, too, must be gapped. 

Consult owner’s manual or service data 
decal pasted in engine compartment for gap 
specification. 

Insert feeler gauge between electrodes^ 
correct gap is attained when you feel a 
slight drag as you move gauge. 

Bend ground electrode to get right gap. 



THE ONE WORD 
FOR PERFORMANCE AND 
RELIABILITY IN 
ELECTRONIC 
IGNITION 



JUDSON 




Use plug gauge only for 
measuring gap; use only bending 
tool part of gauge for adjusting gap. 



YOU CAN HAVE 
TOMORROW’S 
IGNITION ON 
YOUR GAR TODAY 

Don't accept "as good as” there are 
none. 

Write Today for Literature 





Before reinstalling plugs, take cylinder com- 
presston readings to determine engine’s in* 
ternai condition. 

How to take compression 

Push compression gauge fitting into 
cylinder 

Crank engine until gauge reaches maxi- 
mum reading. 

Record and analyze readings. 



If lowest reading is 25 pounds or more less 
than highest, valves are leaking. If overall 
compression is below minimum allowable 
specification for engine, rings are worn. 

If you’re reusing plugs, install them in ports 
from which they were taken. Some types have 
gaskets. Get new gaskets from auto parts 
dealer since old ones may not let plugs seat 
firmly, creating a compression leak. 



manes 

light oil 
old-fashioned 



• Stops squeaks 

• Protects metal 

• Loosens rusted 
parts 

• Frees sticky 
mechanisms 

Aerosol IMI 

lubricates as it deans to protect 
metal. Keeps the vital parts of 
your car like new. 




How to install sparkplugs 

Wipe dirt from port threads. 
Screw plugs in finger-tight. 



TRY A FREE SAMPLE 

Send 25$ to cover handling to: 

WD-40, 106T Cudahy Place, San Diego, CA $2110 
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How to fix almost any part 
of almost any car. 




Wbelher you're a backyard itirfc^rer or a 
seasoned mechanic. MOTOR’S new 1974 Auto 
Repair Manual will help ytui brem iKiuugh 
almost every repair you'll ever have to make, 
And on almost eve rr model of every car made 
■rt the U.S. between 1 96S and 1974. 

Quickly and easily you'll replace your 
carburetor (and save up to $3 5 in labor ), 
tune up your own e rvpi nc ( a ml s.t ve u p to 
$50J. even do complete overhauls {and 
nave hundreds of dollars }, 

No matter what the repair job, there’s no 
fcueviwork. The 1974 MOTOR Auto Repair 
Manual starts from scratch - leads you ihiouph 
the entire job With easy Step-by-step directions, 
clear how-to pictures. Tells you where to start, 
which tools to use, and exactly whal to do. 

Over 1,200 Big Pages 
Over 2.800 Pictures 
This new 1 974 edition is like having a 
factory trained eipert al your side, guiding 
your every move. There are over 1,200 pastes. 
Over 3.800 pictures. Hundreds of "Quick- 
Check" charts, 55,000 essential repair specifi- 
cations. Over 225,000 service and repair facts. 
Plus Adjustment Table;. Tune-Up Charts, 




Tablet of Measurements and Clearance;, 
Overhauling and Replacement facts. A special 
Tiuutilc-Sti,Ki1t;f Stilmn helps yuu pinpoint 

the cause of 4,200 car troubles fast -- and then 
steers you lu the seel ion that shows you how 
«1 valve your trouble. 



Fix all those cars . . . and more 



Chevrolet 

MtfsIUK I A IE 

Barracuda 

Chevy II 

Kvrnujc 

ItiundribirJ 

PtiKk 

Imperial 

Cadillac 

Cunl menial 

Mercury 

Ford 

Vega 



Chry skr 
Plv mouth 
(iUsmetula 
Kjmhkr 

I JiiJ.KC 

Mark Itl & IV 

Checker 
Lincoln 
Buick Special 
t "onset 
Corvatr 
American 
oidv MS 



Ttinpw 

Cor veil c 

Cougar 

TorwuAi 

Valiant 

l>an 

Javelin 

Minuego 

A MX 

Pinto 

Hornet 

Maverick 

Falcon 



The “Meat" of 300 Shop Manuals 

Even professional mechanics find this 
Giant Mjnuil shows them many new time- 
saving and work-cutting procedures. The reason 
fs MOTOR'S editors have “boiled down" into 
one fully-illustrated, casy-io-undcrsland guide, 
the “know-how" from .100 Official Shop Manu- 
als and hundreds of fuclory service bulletins, 
Usrn all about the 1974 ears and tn 
addition see how Detroit's 1974 spec; and 
procedures affect your older ear. Auto makers 
continually improve past model adjustment 



"Shite moit referent* available” 

■T*» imprturif HU fire cltar presentation 

of what J'r# found la if complete and »ff«f 
information . Cf-FtWifl-Jj.- recommend* d for the 
home mechanic." — Willi im E r Lsihu, St* 



"I always rely ™ Motor a hen Ido a repair t 
am not familiar wit h, IM iUmitated, 
compute, simple"— E, Jones, Minnesota 



Same Free Trial Offer an MOTOR** 
Aula Engines A Electrical Systems 

Over TDD pajKs. I HO big 
pi ci arts. Clear test captains how 
pans work; principle! involved: 
design, construction, nuiaiciunee, 

C overs all pam of engines A 
electrical systems. 




specs an older cars ay new road test dal a comes 
in. That's why you'll need this new 1974 
MOTOR Manual ui get the te*t performance 
out of your car — even if you already awn an 
earlier edition. 

Send No Money 

See for yourself -at oUr risk -why more 
than 6^500,0011 copies of the MOTOR Manual 
have been sold. Just mail the Coupon today and 
we’ll rush a copy of the new, most-up-lo-d a|c 
1974 MOTOR Auto Repair Manual to your 
home or shop. If it doesn't pay for itself in 10 
days, return the book and you owe us nothing. 

Mai I coupon today and try Tha Hew 
1974 Edition Free for 10 days. 



Mall to; MOTOR Books, Shipping Service 
P.tJ. Bo* 2316, FvD.R. Elation 
New York, N.V, 10012 

Please teed me the Manuals cheeked below for 
tea day* free eumitiiton: 

□ III4» MOTOR Auto Repair Manual, $10,95 

□ 12534 MOTOR’S Auto Engine! & 

Electrical Systems, >10.95 
If I ant nut fully utislkil. I will return the 
shipment promptly and owe nothing. Or I will 
keep i t and pay th= total price in three monthly 
installments, plus shipping. 

1 want tn lave Shipping charges, 

I am enclosing payment &f 5 in 

full and MOTOR will pay shipping charge!. 
{Same return privileges, refund guaranteed . } 




Addntt 

fifty, 

flute alp. 



Friers nightly blf hrr In C«iMa Offer tfWlltbl* 
cniy In cobUimlal United fllilri. DiUrirj will 
nsrmally be wlLtain 3-* weeks In iMitm U S. 
FiemvE allow JaogEr west nt t be MJutu 



■i. belli j 
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Specialties to Do 
Each Job Better for 
HOME - AUTO * 
SPORTS 



MvtkOftcm. Michigan 4M4J U.S.A 



BELT-EASE For better traction 
on all drive bells. 

LOCK-EASE Makes locks work 
easier, protects against 
freezing— rust. 

SIL GLYDE Nigh-film strength, 
clear lubricant for door and 
window tracks, bike chains, 
snowmobiles, etc. 

DRIPLESS OIL Alt-purpose . . . 
slays put, won't run out. 
Penetrates, rust-proofs, 
DOOR-EASE Stick Lubricant 
Clean— for all exposed surfaces 
—windows, doors, drawers, sew 
blades, zippers, etc, 

L IT H -EASE White lithium grease 
for cables* trailer rollers, brake 
parts, bearings, etc 



Edelbrock 

introduces a new, improved 
MILEAGE/PERFORMANCE 
MANIFOLD. 



Performance equipment that improves rather 
than reduces gas mileage. Unheard of? Meet 
Edelbrock’s new STREETMA5TER! First per- 
formance intake manifold designed to increase 
mileage, improve vehicle responsive- 
ness and reduce emissions, 

Streetm asters secret? Velocity 
and efficiency. The fuel gets from car- l ^ 

buretor to combustion chambers 
faster. Better fuel atomization. More * r 
uniform distribution. Better cylinder } 
filling. 

The Streetmaster design is avail- 
able for most popular make family 



cars* pick up trucks, motor homes, vans, station 
wagons and campers. 

The Street master has met or exceeded latest 
federal emission standards. Using stock carbu ra- 
tion. Streetmaster easily replaces your 
stock manifold, providing increased 
vehicle performance from off- idle to 
cruise. Up to a 9 14% mileage im- 
provement can be yours using econo- 
my driving habits 

See your local Edelbrock Perform’ 
ance Dealer, JC Penney Auto Center, 
or send $1 for complete catalog and 
special Edelbrock pen. 



«4f 



The smatl-hiock Chevy " STREETMASTER " receded "BEST NEW PRODUCT" atwirtf at 73 SEMA Trade Show 



POPULAR 

MECHANICS 

PRDaUCT FEATIIHE 




WHERE GREAT IDEAS TAKE SHARP 

411 Coral Circle, Oept. PM-574, Ei Seguntfo, Calif. 90245 
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Gef Bond-Tile . * . the test products to 
make auto body repairs quickly, easily . * * 
with no special tools needed. ..and backed 
by complete how-to-do-it information . . „ 

Choose from the complete line of Bond Tita aula body products 
and fiberglass, repair kits. A ira liable in most aulemol>ve depart* 
menls. Use Bond Tite and gel "pro -quality" time. 

FREE 12 page HowJo Do It Book: 

For your copy, send sdf -addressed. 

stamped envelope to: 

^Jatey t o. eiN»mi miners w. 

Dept. P. Cleveland, Ohm 44} 35 



rOR THE MAN WHO 
LIKES TO DO-IT- 
HIMSELF. 

With money-saving. "do-it-yoursfiEf'' tFps- — more than 
in any other magazine — on how to maintain and re- 
pair your home, your ear, your boat, your power 
mower, your TV and nearly everything that breaks 
down, wears out and needs fixing. 

Plus feature articles on Automobiles and Driving 
Shop and Crafts. Science and Inventions, Boating and 
Outdoor Recreation, Home and Yard, Electronics. 
Radio and TV, Photography . . . and much, much 
mo ref 

ENTER YOUR SUBSCRIPTION NOW, 

POPULAR 

MECHANICS 



Simply hll in the form and malt it promptly, WM4E1 

POPULAR MECHANICS 

25G West 55th Street 
New York, New York 10019 
Please enter my subscription for 

□ lyr. 45 ss orD2yrs.no 29 



Address 



City 

Payment of $— 
□ New 



(please print) 



State 

is enclosed. 

□ Renewal 



On new subscriptions, first copy will arrive in about 
S weeks. 



Sparkplug Size 
(mm) 


Gael -Iron Head 
(ft.-tb.) 


Aluminum Head 
ttt.-lb,) 


ID 


12 


10 


12 


18 


16 


14 


25 


22* 


14 [taper seat) 


15 


15 


IS 


35 


25 


(taper seat) 


17 


15 


'Tighten Mazda plug 8-13 ft. -lb. 



Tighten plugs with torque wrench: 
Reconnect cables. 



Continue by servicing the distributor. Remove 
high-tension cables from cap and identify 
them— each must be reinstalled into its right 
tower. Slide back terminal coverings. If ter^ 
minals are bfack or burned, replace cable and 
look for damaged cap. 

How to inspect the distributor cap 

Remove cap. 

Look for hairline cracks, eroded towers, 
carbon tracks, burned or corroded terminals 
—replace damaged cap. Clean towers. 



Turn rotor by hand as far as possible and re- 
lease it. It should spring back. If rotor action is 
sluggish, overhaul distributor. 

How to check the rotor 

Pull rotor off distributor shaft. 

Inspect for corroded or broken contact 
and cracked body. 

Replace a damaged rotor. 




As with other auto parts, rotors 
differ. Both here fit same shaft, 
but onty one will make contact 
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The Mark Ten B Capacitive Discharge 
Ignition System keeps your car in tune 
. . . and everyone knows that a well-tuned 
car gets better mileage, requires less 
maintenance, runs longer and better, 
and helps in the quest for 
cleaner air. 






Ma *'k 

SS^c- Te N g 















4 | 


. , Just ask Detroit 





Hililil 



WILDING TORCH 



THE OVUGI HAL 

BRAZES' WELDS 
CUTS -SOLDERS 



ealj new way ta weld! take; only minutes to learn! 



IDEAL FOR . „ ■ customizing or 
repairing automobiles, cycles, 
go-carts, etc. ■ machinery repair 

■ plumbing repair ■ field con- 
struction ■ metal 
w farm tool repair 

■ garden tool 
repair 

I ■ wrought iron work 

■ rescue work ■ hobby work 

SAFE « SIMPLE TO OPERATE • ECONOMICAL * PORTABLE 

KIT INCLUDES: Torch, propane, pellets, braze rods, glasses, lighter, 
guarantee, etc. Only S39.9S (California residents add 5% sales tax.) 
For free brochure, write to: 

CLEAN WELD PRODUCTS, INC,. 4000 Medford 5t„ Los Angeles, CA 90063 



OUT NOW-1973 edition of POPULAR MECHANICS INDEX AND SHELF WRAPPER. Index 

is bound into a handsome wrapper made of heavy boards to enclose the year’s 12 
issues which are cross referenced in the Index. Also available, 1971 and 1972 editions. 
Price, $1.49 each. If any of your back issues published during these years are missing, 
enclose 60 cents for each issue needed, Send orders to: Popular Mechanics Dept. FA, 
Box 1014 Radio City, New York, N.Y. 10019. 
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Find the answers to 1001 
workshop questions 



24 hangup boards, coated with 
wipe-cfean plastic keep vital 
how-to-do-it information always 
at your finger tips. 



Here in an easy to use, last-forever format are 
the answers to everything you'll ever need to know 
about: nails* screws, bolts, wall' fasteners, drills, 
abrasives, lumber, hardwoods, moldings, ply- 
wood* hardboard, gypsum, adhesives, plumb- 
ing, electrical work, floor and wail tile, 
glass. Facts on remodeling measure- 
ments* gutters, concrete* garden 
chemicals. Plus — all on one board— a 
ruler* protractor* 45-degree triangle, 
and compass for accurate circles! 

You'll reach for the MASTER 
SHOP GUIDE for every job you 
tackle! 

What nail should you use? How 
many pounds will a *4 'inch toggle 
bolt hold? How can you save money or 
dering lumber? What size quarter-rounds 
are available? How do you bleach close- 
grained hardwoods? What glue is best? 

Repairs, too! Illustrations on plumbing, elec- 
trical, floor or wall tile, plastic laminates, glass, 
remodeling. All the basic dimensions you'll need! 

By the editors of Popular Mechanic s — order 
yours now — you'll use it the rest of your life! 



quickly* easily with the 
POPULAR MECHANICS 



MASTER SHOP GUIDE 



Popular Mechanics, Dept. SG-5 
Box 1014, Radio City, 

New York, N Y. 10019 

Rush me sets of the 

MASTER SHOP GUIDE. 

I enclose check or money order 
far |3.95 for each sat ordered. 
534 POPULAR MECHANICS 
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IGNITION SYSTEM continued 

Examine distributor contact points by spread- 
ing them apart. Service and reuse points hav- 
ing a grayish tint and/or slight roughness. 

How to service points 

Pass a clean fine-cut contact point file 
between points* 

Wipe points clean with a mineral-spirit 
dampened cloth. 

Caution: Don't clean points with emery 
cloth or sandpaper. 



Replace badly burned or pitted points, but find 
the reason first. Point damage results from an 
improperly adjusted or inoperative voltage 
regulator, bad ballast resistor, defective con- 
denser, high resistance in the condenser cir- 
cuit, oil or vapors seeping into the distributor, 
excessive lubricant thrown off by the distribu- 
tor cam and picked up by points, weak contact 
point spring tension* and improper gapping 
at the time points were installed or last 
serviced. 

How to set point gap 

Position breaker arm rubbing block on 
high point of cam lobe by cranking engine 
or turning over by hand. 

Insert feeler gauge between points (gap's 
okay when gauge offers slight drag). 

Set gap by loosening screw holding mov- 
able point, and opening or closing it in 




set contact point gap property. 



Some distributors have two sets of points. Ad- 
just gap of each individually. 

Lubricate, but don't overlubricate, the dis- 
tributor cam. Too much grease bums points. 



Replace wick cam lubricators — don't attempt 
to relubricate them. Distributors without built- 
in lubricators should have one drop of dis- 
tributor cam lube no larger than the head of 
a match to one cam lobe. 

How to reassemble the distributor 

Reinstall rotor and distributor cap. 

Seat cables firmly in towers by pushing 
down hard and squeezing coverings to re- 
lease trapped air. 

Check cable between distributor's center 
tower and coil at coil for damage. 

Glean coil tower. 




Clean off all deposits from the 
terminal towers. 



Set point dwell and ignition timing. Dwell re- 
fers to the length of time that points remain 
closed. Timing refers to the moment that 
sparks are delivered to cylinders. Timing is 
set with a stroboscopic timing light. Check the 
service decal in your engine compartment for 
specs. 

How to adjust dwell 

Calibrate and connect dwellmeter. 

Idle engine; read meter. 

Shut off engine if adjustment's needed 
and remove distributor cap and rotor If 
necessary (some distributors can be set 
through a window on side of housing, but 
be sure to close window after adjustment). 
Turn ignition key on and crank engine 
as adjustment is made. 

Reconnect everything and retest* 



How to adjust timing 

Warm up engine. 

Connect timing light and tachometer as 
outlined in instruments' manuals. 
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Flex-a-lite 



The world’s finest 
engine fan. 

These days, everybody's looking for 
ways to save gasoline. More frequent 
tune-ups. radial tires — they all help. 

But you've probably never given a 
thought to that heavy, power-robbing 
fan on your engine. 

Flex-a-lite makes a full range of 
energy-saving replacement fans — both 
featherweight fiberglass and stainless 
steel They have 6 blades instead of 4 
and they're aerodynamically designed 
so that the pitch of Ihe blades adjusts 
to engine speed in order to produce 
just the right amount of air for cooling 
while reducing drag. 

The result is more efficient cooling, 
increased horsepower to the wheels 
for better performance, longer life for 
belts and water pumps, and. what's 
really important these days, they're 
proven fuel 

There's a Flex-a-Jite fan designed to 
tit virtually anything that’s on the road. 
From the smallest mini-car to the largest 
diesel truck. Available now from your 
local parts supplier. Or, for a free 
brochure, write: 

Flex-a-IIte 
Corporation 

Dept. PM-5. 5915 Lake Grove S.W. 

Tacoma, Washington 98499 



IGNITION SYSTEM 

Disconnect and plug vacuum advance 
hose. 

Start engine and aim timing light at timing 
mark and pointer. 

important ; Sight straight — don't tilt the 
instrument. Timing is correct when timing 
mark appears stationary in relation to the 
pointer 

Set timing to spec by loosening and ro- 
tating distributor until timing mark lines up 
with pointer and holds steady. 

Tighten distributor; retest. 




Most Ignition systems are timed 
with the vacuum hose plugged. 




Aim liming light straight at the 
timing mark to read degrees, 



How to check vacuum advance . 

Disconnect vacuum hose; let engine idle. 
Flick finger back and forth over hose. 
Replace hose and/or vacuum chamber jf 
there’s no suction. 
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DELCO JAC PAC. THE AIR-SHOCK 
SYSTEM YOU CAN ADJUST WITHOUT! 
GIVING UP YOUR SEAT. 




Adjusting your car’s ride height is about as easy as adjusting your radio. 

The Delco Jac Pac is a complete load-compensating system: 
an on-board air compressor, two Delco air-adjustable shocks and the dial 
unit that mounts under the dash. 

You can install lac Pac yourself, or have it done where you buy it. 

At the famous rod, white and blue Delco sign. 

ISIMfol 

DEUX) 






FUEL AND EMISSION 
CONTROLS SYSTEMS 

Fuel system service includes replacing filters 
and making carburetor adjustments. Emission 
controls systems service includes testing the 
PCV system, replacing the fuel evaporation 
control system filter, testing the thermostati- 
cally controlled air cleaner and cleaning the 
exhaust gas recirculator. 

How fo service carburetor 
air cleaners 

Unscrew carburetor air cleaner cover 

Remove filter. 

Tap filter on hard surface — if dust falls, 
replace or clean (replace paper fitter; wash 
polyurethane fitter in kerosene and reuse if 
rt comes clean). 

Caution; When refitting cover, do not 
overtighten fasteners — you’ll distort the 
carburetor body. 



show direction of the fuel flow. Observe 
this arrow to make sure that the filter is 
mounted properly. 



Replace an in-line fuel filler by 
releasing its dips and pulling 
filter hoses off the fuel line. 





A clogged afr-c leaner element 
wastes gas and can cause stall- 
ing by flooding the engine. 



Replace the fuel filter next. Two types are 
in widest use: in-line and integral. In-line fil- 
ters are positioned in the fuel pump-to-car- 
buretor fine. Integral filters are located in 
the carburetor inlet. 

How to replace an in-line filter 

Keep engine cold. 

Place rag beneath filter to catch leaking 
gas. 

Release clamps holding filter. 

Pull filter off. 

Insert new filter and secure clamps. 

Caution: In-line filters usually have an 
arrow stamped on them that's intended to 
S3S POPULAR MECHANICS 



To remove an integral fuel filter, 
disconnect fuel line and filter 
nut. Filler lies in the inlet. 

How to test automatic choke 

Keep engine cold. 

Remove carburetor air cleaner cover 
Press gas pedal to floor once and observe 
choke plate — it should close over carbure- 
tor throat. 

Start engine — choke plate should open 
gradually until it s wide open. 




How to replace an integral filter 

Start with cold engine and place rag be- 
neath carburetor inlet. 

Disconnect fuel line connection at fuel 
filter nut. 

Remove fuel filter nut. 

Remove filter and spring. 

Blow on filter’s fuel inlet end. 

Replace or clean filter if air doesn't pass 
freely (replace paper filter; clean bronze 
filter in kerosene). 

Replace filter spring if it has lost tension 



I just compared my wagon to my neighbor’s Ttavetall. 

I wish I hadn’t. 





INTERNATIONAL 

TRAVELALL 

When mofces i beautiful 
u when if does. 



regular wagon, because it's 
more than a regular wagon. 
You can also get a till steer- 
ing wheel, air conditioning, 
power steering, Auto-Cruise, 
AM-FM stereo radio and 35-ga l - 
Ion gas capacity. 

Up front, power disc brakes 
ore standard So is a new 
heavier independent coil sus- 
pension, stronger frame, stag- 
gered rear shocks, and the 
all new wide-track front for 
better stability and 
handling. 

This alt 
adds up to 
a wagon 
that's more 
than an or- 
dinary wag- 
gon. And that's 
what we mean 
when we sayr 
makes a 
TraveiaH beautiful 



At first it might look like a truck 
Then you'll notice it is a foot-and- 
a -half shorter than a conven- 
tional wagon , yet has 20 percent 
more cargo space, more leg 
room and head room. With an 
optional third seat, you've got a 
car-pool champion. And you 
can drive this travelah- piaces 
you wouldn't think of taking a 




^SscSffl*® 

Change of Address Form 

Ptease use this form to notify us at feast six 
weeks before you move to your new address. 
1, Present address; Attach address label from 
a recent issue, or print your name and address 
exactly as shown on the label. 



NAME 


u — 




ADDRESS 


CITY 


STATE 


2 IP 


n 


2. Fill hi new ad 


idlest: 




NAME 






NEW ADDRESS 


CITY 


STATE 


ZIP 



X Mail this form to: 

POPULAR MECHANICS 

Subscription Service Dept. 

Box No* $46 

New York. NXlOOIfl 
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FUEL AND EMISSION 
CONTROLS SYSTEMS continued 

Don't forget to clean dirt from linkages and 
pivot points with automatic choke cleaner. Do 
not oil! Be sure plate moves freely, Once the 
plate is free, make sure choke adjustment’s 
correct if hard starting’s a problem. Two types 
of chokes are in widest use: carburetor- 
mounted and manifold-insert 

How fo adjust 
carburetor-type choke 

Make sure engine's cold, 

Loosen choke cover retaining screws. 

Rotate cover from present setting one 
notch to lean or rich side (engine can be 
hard -starting, because fuel mixture's too 
rich or too lean). 

Tighten cover. 

Start engine — if starting is still difficult 
move setting one notch more, but that's the 
limit 




Carburetor-mounted choke la 
adjusted by loosening the cover 
and rotating to lean or rich side. 



If engine still doesn’t respond, move adjust- 
ment cover back in other direction unless you 
know for sure that condition’s being caused 
by fuel leanness or richness. Failing this, 
the cause of hard starting is elsewhere. 

How to adjust 
manifold-insert choke 

Start with cold engine. 

Remove cover holding choke control in- 
side manifold and remove control. 

Loosen locknut and adjust the control 
(control is marked for leanness and rich- 
ness). 







Jhm M« Lm Two-Stepe Maxi Air Fitter 
umgMbMMMiUUi,, clMMrhmM, 

The gas crunch: Their empty pumps; your empty 
pockets. Now you need Lee more than ever 
. . because saving gas is what Lee does best. 
Air filters waste gas by choking off air as they 
get dirty. But Lee Maxi Air Filter has a 
Polycron™ foam first stage so you can keep 
it cleaner longer, save gas. save money. 



gas! 




Lee delivers greater 
gas mileage because 
the washable Poly cron re 
foam first stage provides 
selective nitration of 
larger, more restrictive 
particles, helps keep 
the second stage 
cleaner thousands of 





You II find Lee where do-it-yourself products 
are sold. At discount, chain and auto stores. So 
you save where you buy Lee. And when you 
use Lee. And when you do-it-yourself 

Another way to do-it-youraotf and 
wave from Loo... 

The Lee Two-Stage Maxi Oil Filter. It protects 
your engine better because its second stage 
keeps on filtering oil that single stage 
filters miss. 



TWO-STAGE MAXI AIR 
AND MAXI OIL FILTERS 

»™E ^ELIMINATORS 

products for the personal care of your car 
Lm Filters Filter Dynamics International 




ENGINE 
MAGIC? 

NO-.BUT IT CAN 
SEEM LIKE IT! 

KISLONE works on the fret 
that ■ desn tngim will out 
perform t dirty ow. Add 
to motor oil and ft IS LONE 
help* remove the huh of 
ihiggish power, noisy vaJvn, 
poor tUrtinf, lost compirs- 
Bon. RISLONE it NOT a 
THICK tow up product. In 
dead, RTS LONE gently and 
safely dissolves vamish and 
gum* restoring the ability of 
moving parts to function ror- 
■Htly, through proper lubrr- 
cat kin. 

The big. quirt can It “some 
kind” of bargain loo, ..saves 
the cost of a quart of oil. Try 
HISLGNE today! 

RISLONE National Cham 
piomhip Racing Jacket only 
pifpsid. Duvblf Nylon 
wash and wear. RtSLDNE 
yellow with Hack-red racing 
stripes. X£, S, M, L, XL, 
XXL. Send check or tomey 
order to RtSLONE Raditf 
Jacket. The Staler Company, 
Wb»|*ip,WI*, 53963 

THE SHALER COMPANY 

Waupun, Wisconsin 53963 

In Canada: Warren Packaging Co. Ltd, 
Scarborough, Ontario 



FOUR OF PM's All TIME GREAT 
CLASSIC GARS. Product of the roar- 
ing twenties. Ready-to-frame full 
color reprints available. 6V2 x 9". 
Available as long as supply lasts. 
Send $1.25 to Popular Mechanics 
Dept CC, Box 1014, Radis City, N.Y. 
10019. 



FUEL AND EMISSION 
CONTROLS SYSTEMS «« 




Control of manifold-type choke 
is found Inside the well housing. 



Adjust the carburetor's slow (curb) idle and 
fast idle next. 

How to adjust slow idle 

Warm up engine. 

Connect a tachometer. 

Give the accelerator pedal a couple of 
light jabs to clear the carburetor; let engine 
idle. 

Adjust the idle-speed screw or the sole- 
noid until the tach registers the recom- 
mended rpm. 

Caution: There's considerable variation 
among manufacturers regarding conditions 
for making this adjustment. Check manu- 
facturer's literature. 

How to adjust fast idle 

Warm up engine; connect tach. 

Place transmission in Neutral 

Position fast-idle screw or lever on high 
step of fast idle cam. 

Turn screw or bend lever so that tach 
reads the fast- idle rpm recommended by 
manufacturer. 



Depending upon the model year, cars that 
have been built since 1963 possess one or 
more of the following emission controls 
systems: positive crankcase ventilation, fuel 
evaporation control, exhaust and exhaust gas 
recirculation which helps control nitrogen 
oxide. Their periodic maintenance helps keep 
pollution at minimum levels and forestalls 
engine operating problems. 
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MAKE GASKETS OBSOLETE 



MAKE LOCK WASHERS OBSOLETE 



Gel Gasket takes the place of an inventory of gaskets. 
You can replace any soft gasket, do a better job than 
a gasket does, faster and simpler, and save money too. 




Gel Gasket seals the moment you assemble the parts. 
So you can use the assembly immediately. Unlike 
with soft gaskets, a Gel Gasket assembly has great 
structural strength, And Gel Gasket doesn't age, 
crack, relax or let fluids wick through, 
it even comes off with a flick of 
your finger. 

But more amazing yet is that 
a 5/64" bead of Gel Gasket 
will seal any pair of surfaces 
at about 2$ an inch. If that's 
not enough to make gaskets 
obsolete, what is? 



FERMATEX COMPANY, INC. 

F. O, Bok 1350, West Palm Beach, Florida 13402 
305/686-0880, Telex 513-417 



Lock-Nut takes the place of an inventory of 
lock washers, including the one you can't find when 
you need It- It does a better job than a lock washer 
can, and saves you money too, 

Lock-Nut works with any threaded connection— 
even those that don't accept lock washers. Unlike 
lock washers, Lock-Nut makes threaded connections 
vibration proof. And with no spaces between the 
threads, you can't get rust and 
fluids can t leak out. 

The same too is put together and 
take apart a Lock-Nut connection. 

One bottle of Lock-Nut has over 
BOO applications, at less than a 
penny a piece. If this isn't enough 
to make lock washers obsolete, 
what is? 



Join the Obsofelcrs Send #2 
today for your Otrsoteters tee 
shirt Men S end troys 'sties smsif. 
medidm. (erge, extra forge. 

dUf Dint Hour hand 
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OLDER 



STOP* 

'IHSMIS#! 0 

Un&UBLl* 



AMERICA S 
HO 

1 

ENGINE 

CLEANER 

AND 

DEGREASE* 



ENGINE 

BRITE 

Spray it on hose it 
oil 1 Dirt and grosze 
wash away For aulas 
uactori, power mowers . 

a o karts, rnarme 
engines 



m, TRANS-MEDIC 



Stops transmission 
1 roubles! Eliminates 
slippage, down-shitting 
rough shifting sluggish 
action, gear whine 

( Reduces friction 

at hardware and 

auto STORES 



If valve doesn't pass checks, replace it. 
Makers generally agree valve should be re- 
placed every two years. Test rest of system. 

How to test PCV system 

Replace any cracked or brittle hoses. 
Start engine and remove air intake cap. 
Place stiff paper (oaktag or equivalent) 
over opening in rocker cover. 

Let system stabilize for a minute, by which 
time paper should be sucked against open- 
ing with noticeable force. 



WHEN RUST ts A PROBLEM 



Reach tor 



LIQUID 

WRENCH 



Loosens rusted nuts, bolts, 
screws and parts *n 
seconds' Sate on all metals 



AT HARDWARE and AUTO STORES EVERYWHERE 



Check operation of PCV valve. 



if system doesn't meet objectives, clean out 
PCV valve hose with crankcase ventilation 
system cleaning solvent and clean out pas- 
sage in lower part of carburetor by hand with 
suitable-size drill bit. 

Important: Many carburetor air cleaners 
have a small filter that cleans air passing 
through to crankcase by way of air intake cap. 
Clean filter if it's metal— replace if cotton. 



Look for PCV system 
filter at end of air 
intake hose that 
attaches to carb's 
air cleaner. 



TAR 

AND 

BUG 

REMOVER 



Especially tor mu ‘ 
fated to dissolve 
tar spots and loosen 
bug deposits from 
autos, motorcycles, 
buses, etc 



C UEL AND EMISSION 
CONTROLS SYSTEMS continued 



How to test the PCV valve 



Let engine idle. 

Pull PCV valve from rocker cover. 

Place finger over valve — it valve Isn’t 
bugged, you’ll feel strong vacuum and will 
also hear hissing with finger off valve. 
Shake valve — you should hear click. 
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TUNE IN 





TURNON 



© o o © 



TUNE UP 




Tune In to gas savings and real engine 
performance with the world’s finest 
instrumenis-the RAC 180° Space 
Age Electronic Tach and the RAC Astro 
Dual Oii/Amp Gauge, Just two from 
a wide selection. 

Turn On to greater driving pleasure 
with any of RAC's elegant toggle 
switches and light panels. Eight 
combinations to suit your every need. 
Tune Up with RAC’s famous Test 'n 
Tune Equipment for peak mileage from 
that precious gas, to keep your engine 
running great and to help keep our 
air clean. 

Tune ln r Turn On, Tune Up, It’s easy. 

It’s fun. It can save you a bundle tool 
Look for your RAC Turn-Ons at your 
favorite mass merchandiser and 
stores participating in the Popular 
Mechanics /APAA "Car Care Month" 
program. 




Rite Autotronics Corporation, 

Los Angeles, California 
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FUEL AND EMISSION 
CONTROLS SYSTEMS continued 

How to service 
evaporation system 

Locate fuel evaporation control system 
charcoal canister. 

Check hoses going to and from it — re- 
place if cracked or brittle. 

Remove canister 

Turn upside down and remove filter from 
base for replacement. 




To remove filler from the base, 
delach the charcoal canister. 



The thermostatic air cleaner is the main part 
of the exhaust emissions control system need- 
ing periodic checks. Cars equipped with a 
manifold heat control valve beneath the ex- 
haust manifold should have this valve 
checked and serviced since it works together 
with the air cleaner. 

How to service 
air cleaner 

Examine hoses and ducts to make sure 
all are intact and in good condition. 

Start engine, which should be cold. 




During warm-up, thermostatic 
air cleaner shuts off cool air 
from the snorkel. 
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Look into snorkel — flapper valve should 
be closed. 

Watch to see if valve opens as engine 
warms up. 

Caution: In very hot weather, valve may 
not close, even with engine cold. 



If valve fails to open, disconnect hose from 
vacuum motor. If vacuum is present (hold 
finger over hose), replace vacuum motor, If 
there's no vacuum present, make sure that 
the vacuum hoses aren't pinched, cracked or 
leaking. If hoses are okay, replace the sensor 
element. 

How to test heat valve 

Be sure engine is cold. 

Try moving counterweight found beneath 
exhaust manifold — it should jiggle easily. 

Apply heat valve lubricant to counter- 
weight pivots to keep valve operative. 

How to free heat valve 

Apply liberal quantity of heat valve lubri- 
cant to counterweight pivots. 

Tap counterweight tightly with hammer. 
Try to move — if counterweight's frozen 
solid, replace heat valve. 

How to check the EGR (exhaust 
gas recirculation) valve 

Replace damaged hoses. 

Start the engine. 

Press gas pedal until engine speed hits 
1500-2000 rpm while touching bottom of 
EGR — you should feel a diaphragm open as 
acceleration takes place and should feel it 
close as engine speed is reduced to idle 
If EGR fails to respond, replace it. 




EGR valve has become standard 
on cars built since 1973 



TODAY 

TOUR GAS 
NEEDS OIIR 
TREATMENT 




STP*Gas Treatment contains more power to clean 
than the leading detergent gasoline. 

And these days, when a dirty carburetor can 
steal your precious gasoline, you need 
all the help you can get. 

So get our treatment when you get your gas ... 
STP Gas Treatment. _ 

Today 

you can) afford 
a dirty carburetor. 
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BATTERY AND CHARGING 
SYSTEM 

For quick starts and long battery life, periodic- 
ally test and clean your battery. Check spe- 
cific gravity and performance under load. 
Clean the battery to keep corrosion off ter- 
minals and check water weekly. 

How to test specific gravity 

Note: Never take specific gravity readings 
right after adding water. 

Draw electrolyte from a cell into a battery 
hydrometer and fake reading (float must 
ride freely and readings must be taken at 
eye level). 

Important: Specific gravity vanes with 
temperature. For very accurate readings, if 
your hydrometer does not have a correction 
scale, insert thermometer into center celt. 
For every 10° above 80° T add .004 points to 
reading — for every 10” below 80 subtract 
.004 points. 

Compare readings, looking for a varia- 
tion of .050 points or more between cells, 
which means that low-reading cell is short- 
ed and battery has failed. 

Add and average readings; then compare 
result with the following: 




Hydrometers that have built-in 
temperature correction scales 
reveal readings; there's no 
need to make any calculations. 



Specific Gravity 


Condition of Battery 


1,260* 


100% charged. No 
action necessary. 


1.250-1 .260 


75% charged, No 
action necessary. 


1.225-1.250 


50% charged. Charge 
battery. 


1.190-1.225 


25% charged. Charge 
battery and retest. If 
specific gravity doesn't 
hit 50% charge zone, 
it's likely to fail soon. 



Specific gravity may indicate a fully charged 
battery, but still the battery may not be able 
to meet the toad imposed by starting. Perform 
a capacity test ideally with a variable toad 
tester. 

How to test capacity 

Connect tester as outlined in instrument's 
instruction manual. 

Adjust load-control knob so ammeter 
reads three times battery's amp.-hour rating, 
which might be stamped on battery case (if 
not, assume a 60-amp. -hour rating for 12- 
volt battery and 100 amp.-hours for 6-volt). 

Read voltmeter — it should show 9.6+ 
volts for a 12-volt battery and 4.8+ volts 
for a 6-volt. 




Tester hooked up for a ca- 
pacity (variable toad) test. 



Charge battery— preferably at a slow charging 
rate — a nd retest if specs aren't met. It's time 
to replace battery if it fails load test. 

How to charge a battery 

It's not necessary to remove battery from 
car for charging, but if you do, disconnect 
the ground cable first; then '"hot” cable 
(use battery terminal puller if terminals are 
stuck fast). 

Race battery on wooden platform and re- 
move electrolyte port covers* 

Connect charger positive lead to positive 
terminal and negative lead to negative ter- 
minal. 

If charging rate does not automatically 
taper off during charging, test specific grav- 
ity every few hours so battery won't over- 
charge. 

Caution: A charging battery generates hy- 
drogen gas; keep away from flame or sparks. 
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420 ' 



CHANNELLOCK Gives Mxj MORE In Hand Tools Including 



The ORIGINAL Tongue ‘N Groove Plier 
First Of Its Kind . . . And Still First 



1 — Only CHANNELLOCK — the original tongue and groove plier 
— gives you smooth working, machined mating parts that can never 
jump out . . . both the tongue and grooves are undercut. CHANNEL- 
LOCK imitators can’t say this. 

2 — Only CHANNELLOCK gives you the patented reinforcing 
flange that eliminates stress breakage. Again, CHANNELLOCK 
imitators can’t say this. 

Reasons why CHANNELLOCK, although imitated, has no equal 
as a work saver, year after year. 

Be sure you get the genuine CHANNELLOCK. Look for the trade 
mark on the handle. 

Send For Our Catalog . . . It’s Yours For The Asking. 
CHANNELLOCK, INC. * Meadville, Pennsylvania 16335 
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You’ll find them all 
fully described in 



for building a 



COMPLETE HOME 
TOOLHOUSE 
HOUSEBOAT or 
DOLL HOUSE 



this new edition of the 



POPULAR MECHANICS CATALOG 



YouVe bound to find projects that fascinate 
you in the great new edition of PM’s famous 
Catalog. Want to build a garage, sidewalk 
car, ground-effect machine, runabout boat, 
sailboat, even an airplane? You 11 find them 
all listed here, along with plans for a thou- 
sand and one other great projects. Further- 
more, this new edition of the Catalog fully 
\ describes the greatest of how- 
10 booIcs ancI £ uSdes ‘ 
^2^-1 \ You know they Ye the very 
\ best if they Ye Popular Me- 
M A chafdcs! Send 25 £ for your 
PM Catalog today! 

SEND FOR THIS NEWCATALOG 
OF PM FAVORITES 



r -I 

1 Popular Mechanics, Box 1014, Dept. CO f 

i Radio City, N.Y. 10013. 

t I am enclosing 25t in coin (no stamps please) for i 
j my copy of the Popular Mechanics Catalog* ; 

t i 

l Name __ 1 

t » 

5 Address — — [ 



i City — State . — —Zip [ 

1 



BATTERY AND CHARGING 

SYSTEM continued 

When putting a battery back into the car, 
connect "hot' 1 cable first, then the ground 
cable. Best time to clean your battery is 
when it's out of the car. 

How to clean a battery 

Disconnect cables and remove battery. 

Be sure electrolyte port covers are tight; 
lay pieces of masking tape on top of them 
to keep cleaning solution out of holes. 
Scrub battery with 1:1 solution of baking 
soda (or ammonia) and water. 

Flush with fresh water. 

Repeat cleaning until fresh application of 
cleaning solution doesn't fizz. 

Clean battery holder in same way. 
Inspect cables — replace if frayed, if wires 
are exposed, or if insulation's brittle or 
cracked. 

Use battery cleaning tool on terminals. 
Place battery back in car, attach and 
tighten terminals, and apply thin coat of 
petroleum jelly to terminals and posts. 




Disconnect battery correctly 
(the negative terminal first! 
for its removal from your car. 




Professional tools available at 
parts counters make the task 
of battery maintenance easy. 
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T p 

■w 

Economy it port of Hilt package. You'll 
got about 420 mile* on a tank of gat. 
And you'll bo driving in style) 



PFRI 

h 









COMPLETE DETAILS INCLUDED 
IN LITERATURE DESCRIBED BELOW 



Who Says Economy Has To Be Ugly 

BUILD YOUR OWN 
LASER 917 
SPORTS CAR 



Send $10 now (or a complete, fact filled, information 
pocket, including detail* on your free trip, and all of 
me following: 

•Full information on fro* flight 
* Catalog - 34 pages (confobimg 



* Color chart 

'AwmWy ■nano a I - 34 PN n 




Utw *17 Huh I Kit gdlna. 

Hon jncludinp prices 
Uwr *17 Phase If Kit mfor- 
nation ndvdiftf prices 
U Mr *17 Plus* III Kit iirfor- 



*1/ 

tiom inc hiding prices 



104 detailed photos 

U$*r *17 technical informat io n 



P— rw HI tmmaig 

your VW 

Volkswagen years Mid change* 
Re ■ ■ 



* Order form 



Disassembly procedures of VW 
Chassis preparation 
Assembly of Laser *17 to 
chassis 

Wiring diagram 
144 detailed photos 
* Booklet on "What is a Kit Car," 
** All the above mailed first class 
mail H*e day wo receive your 
coupon and $10 

***$10 refunded fwBy upon pur* 
ch.» of Law *17 Sports Car 
KH 



ELITE EMTERPflISES, MC 

MO f Third St., CM*. I 
Thm LASER 917 it d 

■oJwniy by t 





67 Handy Plans 
Catalog.25< 



67 new Items to build with plywood, 
A built-in bar. Dog kennel. Camp 
trailer Garden center. Toys. Trash 
can bin. Etc. Not cheezy designs, 
but good and possibly great de- 
signs. Easy plans. Order from the 
catalog. 

American Plywood Association 
Department PH-054 
Tacoma, Washington 96401 

Send me Handy Plans Catalog {25$). 

Name 

Address 



City _ 



.State _ 



-Zip- 



* 



American PiYwnng asspciATiaw 



BUILD PM's “BOONIE BUG” based on VW bus 
chassis, this gas-saving, go anywhere camper 
is at home on or off the road. The Bug sleeps 
two adults with room to spare for one or two 
youngsters. For large, detailed plans and com- 
plete instructions, send $14.95 to Papular 
Mechanics, Dept BBF, Box 1014, Radio City, 
New Yor*, NX 10019 
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BATTERY AND CHARGING 

SYSTEM continued 

Check battery water weekly. For longest bat- 
tery life, add distilled water or water low in 
mineral content. Do not overfill. 

Trouble in your car's charging system Is 
indicated by a discharge reading on the in- 
strum ent panel ammeter or by a lighted indi- 
cator light. Test the alternator, or generator, 
and regulator. 

Some quick checks can be made on your 
alternator, generator and regulator to deter- 
mine the cause of a no-charging condition. 
First check that the alternator drive belt is 
properly tensioned and is driving the alterna- 
tor. And check all electrical connections. 

Do the same if your car has a generator 
Also check that brushes are making contact. 
Remove protective cover, lift brushes from 
their seats, let them snap back against arma- 
ture, If brushes are worn down, replace with 
spare set which you should keep In your car. 
If these checks don’t solve the no-charging 
condition, check regulator. 

How to quick-check regulator 

Remove cover from regulator. Break away 
any sealing material that may be used 
around cover bolt(s). 

Alternately rev engine from idle to see If 
cutout relay is closing circuit between gen- 
erator and battery {generator cars only}. 

If it does not cut in and out, clean con- 
tacts with point file. 

Replace cover. 




Remove the housing from your 
regulator and run a file be- 
tween cutout relay contacts. 



More thorough testing of alternator and regu- 
lator requires service manual for your car. 



IrSHHWli 






Get hold of 
honest taste. 

Have an 
Old Gold. 



Warning: The Surgeon General Has Determined 



That Cigarette Smoking Is Dangerous to Your Health, 



13 mg "tar “ \2 mj. nicotine 
av. per cigarette, FTC Hep m SepL 73. 



BATTERY AND CHARGING 

SYSTEM continued 

Generally* the alternator is tested on the ve- 
hicle to determine if the output is up to spe- 
cification* 

How io test alternator output 

Connect a volt meter/ am meter possessing 
a carbon pile rheostat to alternator as di- 
rected in service data. 

Start engine and run at speed specified 
by manufacturer. 

Adjust the carbon pile rheostat so that 
voltage specified by the manufacturer is 
obtained* 

Read ammeter — output should be to man- 
ufacturer specification. 

Caution: During output test* the voltage 
regulator is taken out of the circuit entirely* 
Complete test as quickly as possible* and do 
not exceed engine speed that’s specified by 
the manufacturer. Your failure to follow this 
advice may result in a bumed-out alter- 
nator* 



if the ammeter reveals that the alternator is 
operating at its rated capacity* the problem 
you are having with the charging system is 
not being caused by the alternator. Turn your 
attention to the regulator* There are two types: 
electromechanical and transistorized. 

How to test regulator 

Make connections as described in manu- 
facturer service data* but notice that for this 
test the regulator is permitted to remain in 
the circuit* 

Run engine at specified speed* 

Read voltmeter. 



Voltmeter should show that the regulator is 
allowing the alternator to operate at the spe- 
cified voltage, which is normally 14 to 15 volts. 
More or less voltage indicates a defect re- 
quiring calibration or replacement of the unit 
Transistorized regulators are often placed 
inside the alternator (Chrysler Corp. cars are 
an exception — you’ll find the alternator on the 
firewall). This means that replacement of the 
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Archerkit electronic 
ignition system kit 

Assemble it tonight — start getting 
Its benefits tomorrow. Better mileage! 
Smoother performance! Longer plug 
and point life! Cleaner exhaust! 
Capacitive-discharge design gives a 
hotter spark. Install if with no re-wiring. 
Today* it's a “must”, no# an accessory 
— improves any 1 2 VDC ^ Apr 
neg. gnd. car* #28-3203. 

ftelo i I prices moy vary Ol indi*idool slores. 
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Nothing runs 
like a Deere 



Smooth, thi'w- 
ipwri shifting 
giwt you th* range 
you ne«d for 
mowing, trimming. 



There's a fot you'll like about your John Deere 
Riding Mower. The responsive handling. The 
beautiful Job it does. But what you'll like best Is 
the way it stays on the Job. season after season 
Get John Deere dependability, ^ 



only from dealers who service 
what they sell. Find your dealer 
In the Yellow Pages. 

Ask about financing, too. 





BATTERY AND CHARGING 

SYSTEM continued 

regulator may involve disassembly of the al- 
ternator. 

When working with an alternator and regu- 
lator, several precautions must be observed to 
prevent damage and protect yourself from 
injury. They are as follows: 

□ Never connect test meters without first dis- 
connecting the battery ground cable. Make 
your connections; then check carefully to 
make sure that the polarity is correct. Recon- 
nect the ground cable. 

Caution: Be sure that the plus side of the 
circuit is connected to the plus side of the 
meters, and that the negative side is con- 
nected to the negative side. Reversing polari- 
ty, even momentarily, may ruin the diodes 
inside the alternator, 

□ Never ground the field circuit between the 
alternator and regulator; you may damage the 
regulator and bum out the field wiring. Not all 
alternators are protected by a fuse, 

□ identify the output terminal of the alternator, 
and stay away from it It is always "hot," 
Its accidental grounding will cause a short. 



□ Make sure the ignition switch is turned off 
before going near the alternator or regulator. 
O Always use tools that are insulated with 
plastic sleeves or tape to prevent accidental 
shorts. 

□ Be very careful when adding oil or coolant 
to the engine that none gets into the air in- 
takes of the alternator. Oil and coolant will 
cause brushes and slip rings to slip, resulting 
in decreased alternator output. 

Every electrical circuit in your car is pro- 
tected by a fuse, fusible wire or circuit breaker. 

How to repacs a fuse 

Use plastic fuse pliers to pull the faulty 
fuse from place. 

Caution: Use of regular pliers can result 
in a serious short circuit. 

Replace the faulty fuse with one of the 
necessary rating — the rating of the fuse 
needed to protect the circuit Is usually 
stamped on the fuse panel. 



If a fuse for a particular circuit keeps blowing, 
a malfunction exists that must be traced and 
repaired. 



MOTOR OIL REFINED FROM 




one always 
stands out 



1 $18 four- cylinder State "Bearcat" 
Frederick C. Crawford Auto- Aviation 
Museum 



100% PURE PENNSYLVANIA 
GRADE CRUDE OIL — 

THE CLASSIC OIL FOR MORE 
THAN 64 YEARS 

How do you preserve a car so that it 
becomes a true classic, like this 1918 
Stutz '"Bearcat" ? 

One engine preservative stands out; 
Regular use of a brand of Pennsylvania 
Grade motor oil, refined from the world's 
finest crude. 

No other crude oil in the world com- 
pares with that from the Pennsylvania 
region for natural lubricating qualities — - 
for natural oiliness, highest viscosity 
index, all-around engine protection. 

Motor oils from Pennsylvania Grade 
crude always stand out. The I 
most asked-for brands of 
motor oils coast to coast 
season after season. 

Free booklet gives helpful 
car care information. Write 
Dept. PM. 



PENNSYLVANIA GRADE CRUDE OIL ASSOCIATION 

P.O, Bo* 250, Oil City, Pennsylvania 16301 
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Breakthrough 

for bad breaks. 

^ Now you can use the same 
incredibly strong adhesive that 
industry has used for years: 

Loctite Depend Adhesive. 

In less than 30 seconds, Depend Ad- 
hesive invisibly bonds most nan-porous 
materials like metal, porcelain, ceramic, 
plastic, leather, even glass. Permanently. 

It'll even hold two different materials, 

T ry it. Our money-back guarantee says you 
won't be let down. 

Ask for Depend wherever adhesives are sold. 

Another quality product from Loctite Corp. 



New Loctite Depend Adhesive 

T,M, tocTiTf corp Loctite Corporation, Newington, CT, 06111 
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COOLING SYSTEM 

Annual maintenance of the cooling system 
will give you insurance against both over- 
heating and overcooling, and also bar the 
formation of damaging rust and corrosion. 
This is the best way to prevent emergency 
breakdowns. Service includes the testing of 
hoses, checking the drive belt, looking for 
leaks, testing the radiator pressure cap. test- 
ing the thermostat, as well as draining and 
cleaning the system, and then filling it with 
ethylene glycol coolant. 

A radiator cooling system has a minimum 
of four hoses: at top and bottom of the radi- 
ator and two hoses connecting with the heater. 
It may also have a bypass hose between the 
water pump and engine. 

How to tost hoses 

Examine hose clamp area for the white or 
rust-colored deposits that signify a leak 
(tighten clamp or replace clamp and/or 
hose). 

Squeeze hose — replace if it cracks or 
feels mushy. 




tion. Many-coo ling -system prob- 
lems can be detected by ob- 
servation, without equipment. 



How to replace a hose 

Remove old hose and damps. 

Discard hose. Keep or discard damps, 
depending on condition. 

Brush pipe connections clean with wire 
brush. 

Coat connections with water-resistant 
sealing compound. 

Slide clamps up on hose and seat hose 
solidly on pipe connections. 

Place clamps at least 1ft -inch from ends 
of the hose and tighten them securely. 
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How to inspect drive belts 

Look for cracks and frays on inside and 
outside of the belt. 

Look for a glaze on the inside of the belt 
(pulley side). If belt appears to be damaged, 
replace it. 

Press in on belt midway between pulleys. 
It shouldn’t give more than Yz inch (tighten 
it if ft does). 



How to replace and adjust a belt 

Loosen nut that secures the alternator 
bracket. 

Push alternator toward the engine enough 
to work old belt off pulleys. 

Thread new belt on pulleys. 

Pull back on alternator until belt "give" 
Is V* to Vz inch. 

Caution: Use pry bar properly — wedge it 
between engine block and alternator's cen- 
ter casting. Avoid placing bar against alter* 
nator end plates. 

Retighten nut to secure the alternator 
bracket. 

Check belt tension again after a new belt 
has seen 100 miles of service. 




Adjust belt tension by looseriEfig 
the alternator bracket nut and 
pulling back against the bait 



Cooling systems can leak coolant from a ra- 
diator. water pump, thermostat housing or 
hose. They can also lose coolant internally 
because of a cracked engine, or air or com- 
bustion leak. If there's been no coolant loss 
from the radiator, there's no need to look for 
leaks. However, if the coolant level has 
dropped, and the leaking area isn't apparent 
through an examination, use a cooling sys- 
tem pressure tester. 
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Back-yard 

storage 

These appealing back- 
yard houses can also 
serve as playhouses or 
place for a guest Extra 
fHara are for obtaining 

n-anfti! 



Right: Dutch mini -barn 
with country charm. 
Looks small but is 10 ft 
by 13V& ft. Roof design 
gives 8 ft. overhead 
room. 

ELI 279 Single set $3.95 
B1279A .Two sets $5.49 



Above: Playhouse and storage 
with earned walkway. Two- 
story house 8 fL wide by 12 
ft, long. 2nd floor 2 ft 4 in. 



wider., 

81277 Single set 
81277A Two sets 



in. 

$3.95 

$5.49 



Lefti Featuring a pillared 
porch with a dutch door. 
Shake roof topped with a 
birdhouse-cupola. 

8 ft. wide by 8 ft. deep. 

$3,95 



81301 Single set 
B1301A Two sets 



$5.49 



Right: A tittle beauty 
for tools and kids. 
Looks more like a 
storybook cottage. 10 
ft square with 6 ft. 
porch. 

81300 Single set 

$3.95 

6 1300 A Two sets 

$5.49 



I Popular M*chan4ca, 1014 
I Radio City, H-Y. 1001® 

| i am enclosing % 



COOLING SYSTEM m 

How to find an external leak 

Remove radiator pressure cap and attach 
tester securely to radiator filler neck. 

Pump up pressure so that the tester 
gauge shows pressure rating for the cool- 
ing system (you’ll find rating stamped on 
the pressure cap). 

Wait 10 minutes and recheck the gauge. 
If the pressure has dropped at all, a leak 
exists. 

Pump up pressure again and look for leak 
at radiator, water pump, thermostat housing 
and hoses. 



Left: Delightful A-frame. 
Outside stairway to attic 
crawl space, 8 ft, by 12 
tt and almost 13 ft. high. 
81382 Single set $3.95 
81302* Two sets $5.49 



, CM.AD) 



o?3.« e '2f bAd'in*. (P1««*e 

numeral 1 or 2 In bon.) 

61301 ae.3«) D 61279 



] N*me_ 



Addrest- 
Crty 



A cooling -system pressure tester 
helps to uncover coolant teaks. 



Air or combustion gas leaking into the cool- 
ing system raises the coolant level in the ra- 
diator and forces the coolant out through the 
overflow tube (not applicable to cars equipped 
with coolant recovery systems). This problem 
results in the loss of coolant and is there- 
fore classified as a leak. 

Air can be drawn into a cooling system 
through a bad water-pump seal. Combustion 
gas can be drawn into a cooling system 
through a leaking cylinder-head gasket. 

How to test for an air teak 

Bring coolant level to normal with engine 
! cold. 



I 






fT%Ja 

Attach a non pressurized radiator cap to 
filler neck. 
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Warning: The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health. 



Salem refreshes naturally. 



Naturally grown menthol. 
Rich natural tobacco taste 
No harsh, hot tasted 



WNG 1 9 m I 3 mg r»e$[ , 

SLIP* R KWG 19 mq ~)tTA4 rtttW* it pa aqmm FTC fluton SlPT 73 







Increase your gas 

’*“ 5 T,£ 2 “. gas genic 

Adjustable Fuel Pressure Regulator 
A Proven Gas-Saver For More Than a Decade 



COOLING SYSTEM continued 

Disconnect overflow tube from positron at 
side of radiator and place end in a jar of 
water. 

Run engine at fast idle. 

If bubbling occurs in the water, an air or 
combustion leak exists. 



Gat Gen affectively maintain t fuel p ressure at 2% 
poundi. Easy to inttall, fit* between fuel pump end 
carburetor. Money back guarantee. Send check or 
money order for $14.96 or use Matter Charge or 

Sank Americard. Acct. # Exp. Pate 

Mail to: FOUR SQUARE PRODUCTS, 

2349 Grissom Dr., St. Louie, Missouri 63141. 



SB PLANER • HOLDER • SAW 





cooling system will cause water 
in a jar to bubble. 



Now you can use this ONE power-feed shop to turn rough lumber 
into moldings, trim, flooring, furniture, ..ALL popular patterns. 
PIP. .. PLANE. . , MOLD— separately or all at once with s single 
motor. Free 30-Qay Trial. Low Cost— only 135 down. 

Send Poifcord Today— No Salt! man Will Caff 

BELSAW POWER TOOLS 90SB Field Bldg., Kansas City, Mo. 64111 




WHAn HE DOlIWi 

Making a Concrete 
flower Pot! f . . and 

SO CAN YOUI 

Mete end sell your own 
Ornamental Concrete items. 

Ruih $3,00 for Boole 
about Aluminum Molds 
with prices and production trade secrets 
direct from world's largest mold manufacturer. 
Over 350 designs to select from, 

<w $ 3 .oo mmuw riMiMmm 

Today To p 0. BOX A99 HICKORY. N. C, 28601 




A faulty radiator pressure cap keeps a cool- 
ing system from reaching maximum pressure. 
This results in overheating. 

How to test the radiator cap 

Note rated capacity that's stamped on 
the cap. 

Attach cap to the cooling-system pres- 
sure tester. 

Bring pressure up to cap's rated capacity 
by pumping tester. 

Observe tester gauge. If it shows that the 
cap isn’t holding the pressure to within one 
pound of its rated capacity, replace the 
cap. 



--^-DISCOVER — 




A thermostat remains closed to permit a rapid 
warm-up of the engine; and then it opens to 
allow the coolant to circulate, thus preventing 
overheating. 

If a thermostat sticks in an open position, 
the engine won't reach its best operating 
temperature. A sludge forms that hastens en- 
gine failure. 

If a thermostat sticks in a dosed position, 
overheating results, 

A thermostat does not need to be tested 
unless overcooling or overheating occur. 



SS2 
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Any man loves a touch of Black Velvet. , 

Feel the smooth, imported whisky from Canada. 

A touch of Black Velvet is what every man wants.Next to his woman. 





COOLING SYSTEM continued 

How to remove a thermostat 

Drain coolant to below thermostat level 
(engine cold). 

Remove hose (usually this is the top hose, 
but in some cars the thermostat will be 
found to be installed in a housing at bot- 
tom hose). 

Unbolt, thermostat housing. 

Remove housing and discard the gasket. 
(When replacing the housing, always install 
a new gasket.) 

Take thermostat from seat. 




Remove the thermostat housing. 
When you replace it, be sure 
to install a new gasket. 



If thermostat valve is open, try moving it. If 
it sticks, replace the part. If the valve is 
closed, test as follows: 



How to test a thermostat 

Note thermostat capacity (stamped on the 
body). 

Hang thermostat from a wire suspended 
in a pan of cold water, making sure that 
bottom of thermostat doesn't contact bot- 
tom of the pan. 

Insert a thermostat into pan. 

Heat water. Stir continuously* 

Remove thermostat from water when 
temperature reaches rating. 

Try inserting an ,003-inch feeler gauge 
into the valve opening — it should fit. (If not, 
replace the part.) 

Return thermostat to the water and watch 
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the valve action as the water becomes not- 
er The valve should be fully opened when 
the temperature reaches about 20 * above 
the rated opening. If it isn’t, replace the 
thermostat. 




After thermostat has been taken 
from hot water, check the valve 
opening with a feeler gauge. 



Drain and flush the cooling system, and re- 
place the ethylene glycol coolant. This job 
can be done every other year if a car's fairly 
new — it should be done every year as a car 
gets older. 

How to clean a cooling system 

Warm up engine* 

Turn on heater. 

Open radiator drain valve In bottom tank 
and remove engine drain plugs, if present 
(VBs generally have two plugs and Sixes 
have one)* 

Let coolant drain completely. 

Close valve — reinsert drain plugs. 

Fill system with water and a commercial 
fast-flush coo ling -system compound (follow 
directions on can). 

Run engine, letting flushing compound 
work* 

Drain and reflush with water. 



When water drains clean, fill radiator with a 
mixture of a high-quality ethylene glycol anti- 
freeze to meet the lowest anticipated temper- 
ature in your locale. 

Important: All modern-day cars should be 
protected by ethylene glycol summer and 
winter Use of ethylene glycol not only low- 
ers the freezing point and raises the boiling 
point of water but also prevents formation of 
engine rust, 



WHICH TO CHOOSE? 
YOU CAN'T LOSE. 



Here are four tune-up kits that carry the Wells name. 
Confidence. That’s what you have when you choose 
one of these top line kits. Each is the superlative 
example of Wells attention to quality. No matter 
where you shop, mass merchandisers, auto supply 
stores, speed shops, service stations, wherever fine 
tune-up kits are sold, you'll find one of these out- 
standing kits. A tradition of quality and integrity 
developed for the past 73 years. This respect for 
tradition, combined with the most modern manufac- 
turing methods, is what makes Wells ignition tune-up 
kits the most sought after kit in the world. 

Ask for one of them! 





"FROM THE WONDERFUL PEOPLE WHO 6AVE YOU TUNE-UP KITS" 

WELLS MFG. CORP. FOND DU LAC, WISCONSIN 54935 
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More guts per ga 



Johnson’s V-4s. 
135,115, 85 hp. 



Our V-4's have aii the power you 
need to push a deep water hull. To 
keep a big bass boat running its Level 
best But wbiie our Vs are turning in 
a top performance, they Ye sparing 
the fuet Because we've refined 
them with 16 years of engineering 
development. Honed their efficien- 
cy to make your gas work harder 
and Last longer 

With exhaust tuning that uses the 
energy of sound waves to pull more 



exhaust gases out of each cylinder. 
To pack in more of the new fuel mix- 
ture. Giving you more power without 
burning more gas. 

With pressure-back piston rings 
that use engine combustion for a 
better seal. So we can use two rings 
per cylinder, instead of three, for Less 
friction and more fuel economy. 

And MagFiash* capacitor dis- 
charge ignition gives smooth, gas 
saving running, troll to full throttle. 



See our V-4s and other models 2 to 
70 hp r plus new electric auxiliary mo- 
tor, at your Johnson dealer. Write for 
catalog Johnson Outboards, Div. Out- 
board Marine Corp., Sea- 
Horse Drive. Waukegan 
III. 60085, Dept pm&4 



— * First in Dependability 

'•Johnson 
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TIRES, STEERING AND 
SUSPENSION 



A 



Hie Ultimate in ignition Systems! 

* ELIMINATES BREAKER POINTS. ★ 
Perfect Timing and Dwell never change! 



Improper inflation ruins more tires than any 
other cause. Underinflated tires wear out faster 
on outside treads than in the center — they 
also squeal on cornering. Overinflated tires 
wear out faster in the center than on the out- 
side, and they also give a harder ride. 

How to inflate tires 

Check inflation at least once a month 
with your own tire gauge (don’t trust service 
station gauges). 

But check inflation at once whenever there 
is a sharp drop in temperature because 
tires lose air pressure when the temperature 
takes a dive. 

Make sure that tires are cold (a cold tire 
is one that hasn’t been run in three hours 
or more and then is driven at low speed 
no farther than a mile). 

Go by the manufacturer’s tirennflation 
specification in your owner’s manual or on 
label glued to glove compartment door. 

Never bleed air from tires if you check 
them when they’re hot and find they have 
more than the recommended pressure. 

If you have radiats, don’t overinffate them 
— sidewalf bufge is normal when radials are 
properly inflated, so don’t try to get the 
bulge out. 



For safety's sake, inspect tires periodically. 

How to inspect tires 

Check tread depth. An unsafe tire is one 
that's worn to a depth of Jf 4 th inch in two 
adjacent grooves. New tires have tread wear 




Chock tread wear periodically 
with tread depth gauge. 




• Never wears out or needs any Maintenance.^ 
Eliminates Tune-ups. 



|l • The Most Advanced 
OPTO’ ELECTRIC SYSTEM 



• The Allison Breakerless System eliminates the Points and 
Condenser, replacing them with an Opto-Eiectronic Trigger, 
using a Light -Emm in g Diode and Ph Dtotransi sto r . The only 
"TRUE Electronic Ignition! Gives 40 times more Timing 
Accuracy than ANY system using mechanical Breaker-Points! 
U nlirnited RPM Smoother run nin g , . , (No limin g fluctuation 
as with Magnetic units). * Ail Solid -Stele Components. 

* Unaffected by Temperature, Moisture, or Vibration! 
Easier Starting under any condition. Increased Horsepower. 
Sparkplugs last longer Perfect liming increases engine 
Efficiency and Gas Mileage up to 30 % ! 

Quick and Easy Installation! Tested and Proven reliability, 



• Only *49 ? 5 



• SATISFACTION GUARANTEED t 

• 1-YEAR FACTORY WARRANTY. 



L 



(State Maks. Year, Engine Size). (Calif. Res. add Tax), 

• CONVERT YOUR "<MT UNIT TO BflEAKERLESS! 

TRIGGER UNIT ONLY ttOS 

• Send Postcard for FREE BHDCHURE Today. 

ALLISON AUTOMOTIVE CO. 

P.0. Box BB1-X, TEMPLE CITY, CAL. 917B0 



A 




...no points at all! 

IMPROVED GAS MILEAGE, MORE POWER and BETTER 
ACCELERATION are just a few of the advantages with the 
Hays ‘ J Magna Pulse ,r Electronic Ignition Conversion Kit. 

Do it yourself conversion kit available for G.M., Ford„ 

American Motors and 
International VS 
distributors. Chrysler 
Products available as a 
complete system, lyear 
warranty, Ask your 

dealer about Hays, or - ~ . 

send $1.00 for catalog. 

H H V 5 £h HAYS IGNITION SYSTEMS, INC. 

17905 SKY PARK BLVD., IRVINE, CA. 92664 

MAY 1974 
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f Gas station closed?^ 

EMERGENCY AIR 



These days every auto, molor home. truck, boat 
and trailer should carry its own source of coin- 
pressed air* 12-volt Auto -FI a lor plugs into cig- 
arette lighter to inflate any si ze tiro in minutes. 
Also air mattresses, boats, rafts, pools, toys, 
etc. Only 6Vi inches long yet amazingly delivers 
up to 60 lbs. pressure. Comes with * #*#*__ 
air hose, plug and inflator attach- S^M95 
merits. 10-day money-back guar- 
antee. Send Check or P,O t (Plus Si shipg.) 




Compressed Air From Car Lighter 






W. R. BROWN CORPORATION 

2773 N. Normandy Ave.. Chicago, III. 60635 



J 




Buy TRW Road- Hugger 
Heavy-Duty Shock 
Absorbers now— and 



Whatta 
■deal! 



pay for only three , , . get the fourth one FREE. 
Save tire wear, steer better, stop safer, 
Road-Huggers are guaranteed for as long as 
you own the car, Removal and reinstallation 
not included. 



77?IK ROAD-MUGGERS 



TIRES, STEERING AND 
SUSPENSION continued 



indicators that show solid bands when wear 
is excessive. Measure depth with a tire depth 
gauge. 

Probe cuts carefully with screwdriver. If 
its tip reaches cord, discard tire. 

Pry stones and other objects from tread. 
Inspect valve stem for cuts* 

Look for bulges indicating a defective tire. 
Look for cupping, flat spots and uneven 
wear — they are indicative of improper infla- 
tion, improper wheel balance, front-end mis- 
alignment, suspension or steering faults. 




Valve stems should be in- 
spected for cuts and cracks. 



While driving, be sensitive to changes in 
handling. Vibration and thump signify un- 
balanced wheels, front end misalignment, a 
bad wheel bearing, loose steering linkage, 
worn shock absorbers or worn ball joints. To 
check wheel bearings, see lubrication section. 
Overcoming wheel balance and front end prob- 
lems may have to be done professionally* 

How to check shock absorbers 

Raise car. 

Examine each shock for oil leaks. If you 




leaks. Replace if leaking. 



see 
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High compression. Low compression. 
Which is tougher on your oil? 

Using high octane fuel, high compression engines generate high heat. 
Low compression engines using low octane and leaner fuel mixtures 
can run even hotter. And heat is the main reason motor oil deteriorates. 
Today you have to name your oil. By type. By SAE Grade. By brand. 




Recent governmental reg u lotions 
aimed at controlling automotive emis- 
sions hove resulted in (he introduc- 
tion of bw lead fuels. These fuels, in 
turn, ore made necessary by the ad- 
vent of new catalytic reactors soon to 
be required on all cars. For these 
reasons, car makers have had to re- 
duce the compression ratios of the 
new car engines, Here's why 

Refresher course on com- 
pression ratio. A high compres- 
sion ratio (10.5:1 is typical) needs 
high octane gasoline, ond a rich mix- 
ture of gasr to-oi r for good dn veabi Eily. 
That way you get top performance. . . 
but a lot of unburred gasses are 
passed through the tailpipe into the 
environment, 

A low compression ratio (9:1, 
for instance) can operate on lower 
octane gas and a leaner mixture of 
fuel thaTs compatible with emissions 
control systems. The results are more 
sedate performance ond greatly re- 
duced pollution. Plus one more thing* 
heat. Oil-killing heat, 

1 low heat kills oil. As you 
know, oil gets thin when hot. But did 
you also know that ail can thicken 
under heat? The cause is oxidation. 
That is, oxygen molecules combine 
with "oil" molecules to make more 
complex molecules. Under high heat 
conditions over extended periods, the 



oil con become dangerously thick. In 
extreme cases, it can become almost 
telly. 



A thickened, oxidized oil loses 
its ability to flow easily through the 




engine That causes metaf-to- metal 
contacts. And vital parts wear more 
and more. In severe cases they seize. 

Two ways to fifihi back. 
1. Change oil more frequently 
Because you can't judge when oil oxi- 
dation has reached the danger point, 
your best protection is to change oil 
more frequently. Your owner's manual 
gives you recommendations for nor- 
mal conditions. But please read the 
little notes of caution that usually ac- 
company the recommendation. Dusty 
roads, stop-and-go driving, sustained 
high-speed driving, heavy loads, ex- 
treme temperatures ore all conditions 
requiring more frequent changes. Also 
be sure you choose the right SAE 
Grade for your driving dimate. 



2, Know your motor oils. 

Today you have to be specific about 
motor oil. You should use one that is 
refined from the best grade of crude 
oil— then scientifically blended, forti- 
fied and proven. There's too much at 
stake to put just any motor oil into your 
crankcase. 

You should also know that "SE" 
is a designation for motor oil which 
meets the requirements for high tem- 
perature engine performance ond is 
recognized by the Automotive and 
Petroleum Industries. advise that 
a/I fully equipped cars use it. 

Why Quaker State offers 
quality protection. There's one 
thing about Quaker State Motor Oil 
that few others offer. 300% Pure 
Pennsylvania Grade Crude Oil. The 
world's choicest. 

Then Quaker State Motor Oil is 
fortified with a blend of additives, so 
you can be sure that ii will keep its 
cleaning and lubricating powers even 
when the going is 
hottest. 

Remember. 

Ask for this fine 
motor oil by name 
wherever they care 
about cars, 

Quaker State. 



Quaker State your car to keep it running young. 
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TIRES, STEERING AND 

SUSPENSION continued 

see any shock leaking, or telltale signs that 
it is leaking, replace it immediately. 

Lower car. 

Bounce down and up on bumper at each 
corner several times, increasing length of 
stroke each bounce. 

Release bumper at bottom of down stroke. 
Replace shock if up-and-down movement 
continues for two or more cycles. 

To bench-check a shock, secure it in a 
vise, then push and pull it in and out by 
hand. 

Compare resistance of shock with that 
of new shock. 

Replace old shock that's weak. 



Suspect ball-joint wear if there is exces- 
sive motion as pry bar is pushed up and 
released. A clank would be sure indication 
of ball-joint failure. 

Caution : Damaged steering linkage, worn 
shocks and ball joints constitute serious 
hazards. Take steps immediately to correct 
a deficiency. 



How to inspect steering linkage 

Raise car. 

Look closely at tie rods, idler arm, pit- 
man arm and the relay rod— replace any 
bent parts. 

Grasp and shake each part. 

Replace a part if it's loose. 



Check for worn ball joints by 
moving wheel up and down. 
Replace if worn beyond manu- 
facturer's specs. 



Fireslone Tire & Rubber Co, contends that you 
will get 20 percent more use from tires if 
they’re rotated every 5000 miles, Radials and 



conventional tires are 
you can see here. 



BIAS-PLY TIRES 




WITH SPARE 



rotated differently, as 

RADIAL-PLY TIRES 




WITH SPARE 





Check steering linkage for 
looseness. Replace worn parts. 



How to check ball joints. 

Note: Ball joints of many 1973-74 models 
have nipples, which if flush with or inside 
ball joint indicate a worn part. 

Jack up car so tire is just off floor and 
load is taken off load-bearing joint {in some 
cars, lower bail joints carry the load; in 
other cars, it's the upper ball Joint- — check 
service data). 

Place pry bar beneath lire and place hand 
on top of tire. 

Apply upward force to check axial play. 
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WITHOUT SPARE WITHOUT SPARE 



Tire rotation depends on type 
of tire and whether or not 
you're including the spare. 



w np-E 




Only the 40,000 mile Firestone 
Steel Radial 500 



can give you up to 30 extra miles 
from every tankful of gas„. 



When we matched our Steel Radial 
500™ against our own belted bias tire, 
the Steel Radial 500 proved it could de- 
liver up to 30 extra miles of highway 



driving from a fillup. Ask your Firestone 
Dealer or Store for the complete test 
data. It’ll show you how to put extra 
trips into every tankful of gas you buy. 



...phis a 7day money back test ride. 



You want to make sure that the tires 
you choose are the radials you'll like 
best. You want gas saving, plus a 
smooth ride, the quick, positive han- 
dling, and the steel belted strength 
you’ve read about. 

Firestone is so sure of its Steel Radial 
500, that you can buy a set and drive 



them for seven days, and get every cent 
back if there’s anything about them you 
don’t like. Do you know of anyone else 
with that kind of a promise built into 
a radial tire? 

Firestone Steel Radial 500. The only 
radial that’s got it alh Only from 
Firestone. 



Steel Radial 500 
The Gas Saver 
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ENGINE AND EXHAUST- 
SYSTEM LEAKS 

If your engine's using an excessive amount of 
oil, there may be an external leak. 

How to check for leaks 

Check the garage floor for oil or fluids* 
Lift car and check for oil around front oil 
seal {1), timing-gear cover (2), fuel pump 
(3), oil filter (4), oil pan (5), rear oil seal (6) 
and valve cover(s) (7)* 




Check for engine oil leaks. 



Tighten timing-gear cover, fuel pump, oil pan* 
oil filter (by hand) and valve covers. If leak 
doesn't stop, replace gasket or part. Replace 
leaking oil seals. 

Many components operate on vacuum— 
vacuum-assist power brakes, for example. 
Also, if an engine leaks vacuum* it will idle 
rough and stumble on acceleration. 

How to test the vacuum source 

Tighten intake manifold bolts to stop pos- 
sible vacuum leak. 

Warm up engine and connect a vacuum 
gauge to main vacuum port on manifold. 

Let engine idle- — read gauge. 



A vacuum-gauge reading of 15 to 21 inches of 
mercury is normal, but check specs because 
it varies from engine to engine due to differ- 
ences in valve overlap. See Tune-Up Instru- 
ments section about vacuum-gauge readings. 

How to verify a vacuum leak 

Connect a tachometer; start engine. 
Apply heavy oil along intake manifold and 
carburetor joints. 



Energy Crisis or not CompuSpork is the 

Hottest Thing Since Rome Burned 
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Order CompuSpark today. You have everything to gain, nothing to lose. 



GAYLORD ELECTRONICS, INC-, Dept PM/GHLJ. 2314 Fourth Slrer t. Berkeley. CA 9471 Q ( 415 ) 849 OJOO 
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CHECK THESE COMPUSPARK 
FEATURES 

* increases gas mileage as much 
as 20* — many owners report 
more! Few say less. 

4 Instant and reiia Me all-weather 
starts 

• Tyrve- ups virtually unnecessary 

tor as much as 3 to 5 years d 

1 1 
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IteuNt tfuarantre 

Give <t a fair trial lor 60 days and 
remember our 37 month Iree re- 
pair Or replacement policy We 
will send you a refund check if 
you sincerety ihmk that Compu- 
Spark does not measure up ip 
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The front-wheel drive Subaru. 
Did we design it with the hiel 
shortage in mind? 



It sure seems that way, doesn’t it? 

Some Subaru owners have written us claiming more 
than thirty miles per gallon. 

On the average, the Subaru gets around twenty-five 
miles per gallon on regular. 

The U.S. Bureau of Highways tells us the national 
average for gas mileage is about 1 3.5 per gallon. 

This means that Subaru, with its Quadrozontal Engine, 
gets almost twice the national average. 



And in some cases even more. 
That’s our story. 

How’s your mileage these days? 



Front Drive Jp 



You could buy it for gas mileage alone. 
Bui there's so much more. 




See your Yellow Rages tor the dealer nearest you. Or call, toll Iree. 800-447-4700. In Illinois 800-322-4400. Subaru 

automobiles priced from $2,598. Plus dealer prep., freight, state and local taxes, if any. Subaru automobiles manu- 
factured by Fuji Heavy Industries. Ltd.. Tokyo, Japan. Imported by Subaru of America, Inc., Ffennsauken, New Jersey. 
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ENGINE AND EXHAUST- 
SYSTEM LEAKS continued 

Leak exists if idle speed increases, idle 
smooths out or oil is sucked in. 

Tighten bolts; replace gasket if needed. 



A vacuum hose is usually to blame for failure 
of a vacuum- ope rated component. 

How to find a bad hose 

Trace each hose branching off engine's 
main vacuum source to make sure it's con- 
nected securely and is straight — no bends or 
kinks. 

Listen for hissing. 

Pinch off each hose with a pair of pliers to 
find the leaker — hissing will stop. 



Leaks from an exhaust system are dangerous, 
so inspect exhaust parts often. 



How to check the exhaust system 

If you see no rusted-out section, turn off 
engine and tap each part with a wrench — a 
failing part will **clunk, ,F not ring. 

Put your hand over each joint— if it’s leak- 
ing, you’ll feel "puffing.” 

Howto seal joints 

Loosen clamp and coat joint with joint- 
connection sealer. Slide clamp over joint; 
tighten^but don’t overtighten. 




Apply joint connection sealer 
and tighten the clamps firmly. 



If exhaust leak develops at manifold-exhaust 
pipe joint (white deposits on joint verify con- 
dition), remove gasket and coat joint with seal- 
er before you install a new gasket 




Castrol 



Drain out slowdown lubrication, sluggish 
performance and heavy engine wear. 
Clean up with Castrol GTX Motor Oil. 
For active, long life lubrication 
and superfine engine protection. 
For all makes and models of cars. 
Yv 20W/50 or 10W/50. 



;astrql oils, inc mew York n y»,u 0 ricatiom excellence since 109-9 
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Build POPULAR MECHAN- 
ICS' little CARRIAGE HOUSE! 
Simply great! A back-yard 
building that isn’t an eye- 
sore. Styling blends in with 
most homes. It will take 
your mower, lawn furniture 
and tools— or the kids’ 
overnight guests. Use it as 
your shop or home office. 
Overall outside dimensions 
10 ft. 4 in, x 12-ft. 4 in. For 
one complete set of plans 
send $3.95 to POPULAR 
MECHANICS Dept. FA, Box 
1014 Radio City, N.Y. 10019. 
For two sets of plans (you 
may need one for your local 
building department) send 
$5.49. 




The Seiberling Steel Radiaf. 
Tempered steel belts cushion 
ed for a soft ride. So strong, 
so steady, most people 
will get over 40,000 miles 
out of it. Get the details at 
your Seiberling dealer s. 

And take the better road 
on the Seiberling Steel 
Radial, For the deafer 
nearest you, dial toll-tree: 
1-800-447-4700. 



P Seiberling. The Better Road. 






THE 35 MPG 
SPORTSCAR 
YOU 
BUILD 
YOURSELF 



FOR 30 PAGE FOUR-COLOR BRO 
CHURE. COMPLETE SPECIFICATIONS AND 
ORDERING INFORMATION SEND $3.00 TO ; 



BRADLEY AUTOMOTIVE 



Designed lor easy, fast assembly an a stock VW chassis. No welding 
or special toots required. The dynamically designed body Is pre-finished 
In a choice ol lustrous colors. The Bradley GT resembles a VW only in 
respect to its economy and reliability. The stock VW engine gives 
surprising performance and handling because of Ihe Bradley GT 1 0 Color Brochure and 
aerodynamic body design, reduced weight and lower center of gravity. 1 Complete I rilo, ($3.00) 

The comprehensive kits include all parts, hardware, mils, belts and j NAME 

full assembly manual. The assembly manual includes over 150 photos | AnnnEftfi 

and diagrams covering all phases ol preparation and complete assembly. I 
Easily assembled on a slock VW chassis. The Bradley GT Is 



Dept. PM 5. 7669 Washington Ave. So.. 
Edina, Mn. 55435 



□ Assembly Manual 
C$7.00) 



CITY, 



fascinating and praclicsl. blending beauty and function into a truly | NOME PHONE ( 
creative and exciting motoring experience. I BUSINESS PHONE (. 



STATE. 
>- 



.ZIP, 
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BRAKES AND 
TRANSMISSION 

Periodic inspection of brakes will catch a wear 
problem before it becomes an emergency, 
Similarly, regular maintenance of your auto- 
matic transmission will avoid costly repairs. 

How to check linings and pads 

Pull wheels and inspect linings every 
12,000 miles. 

Replace shoes or pads if any part is worn 
to 1/32 to 1/16 inch of backing of bonded 
lining or rivet head of riveted lining. 

Caution: Always replace shoes or pads 
in pairs to equalize braking action. 




Measure brake linings and 
check against wear limits. Con- 
tinued use will damage drums. 



Between lining inspections, test brake system 
often by pedal 'feel.' 1 




To remove disc- brake pads 
with this type of arrangement, 
take out holding pins and slide 
pads from brake caliper. 
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How to check hydraulic system 

Apply heavy pressure to pedal for at least 
15 seconds. 

Feel for firmness — spongy pedal usually 
means that air’s trapped in hydraulic system 
or there’s a weak hose; pedal that falls away 
signifies a leak; low pedal signals the need 
for adjustment 

Caution: Before testing car with power 
brake, pump pedal a few times and then step 
down solidly. 

How to check for leaks 

Inspect master cylinder. 

Tighten line connections if any fluid is 
present on housing, and be ready to over- 
haul or replace the cylinder if the leak per- 
sists. 

Check all brake hoses as pressure is ap- 
plied to pedal. 

Replace a hose that leaks, bulges or feels 
soft. 

Remove drum (not applicable to disc 
brakes) and pull back both wheel cylinder 
boots. 

Overhaul or replace cylinder if fluid drips 
out. 




Wheel cylinders that leak allow 
fluid to run over linings, lead- 
ing to dangerous grabbing. 



Air in a brake system, signified by a spongy 
brake pedal, should be bled. 

How to bleed brakes 

Check that master cylinder reservoir is 
filled to within Vi-inch of top. 

Attach a hose about 16 inches long to 
bleed screw on wheel. A vacuum hose usual- 
ly works well. 

Submerge other end in a glass container 
partially filled with fresh brake fluid. 

Open bleed screw. 



I sawed S 60.00 and my tires with 





Hr, Lfi-j i s W. QeKTUHt 
of SCOtlidalc, Arizona 
T*tlFnwni«i Oft flit WiHl 
Siipe/For industrial. 



"The car 

wouldn’t hold alignment I was getting some road 
shimmy and the tires were wearing uneven and 
too fast. 1 was quoted $60.00 to replace the ball 
joints. Too much. Then I heard of Shimmy Stop." 

The Miracle Compound you shoot from a gun. 

Shimmy Stop is installed fast & easy. It's "shot" 
into loose ball joints still within the auto manu^ 
facturers safety limits, and it restores them to a 
tight, long lasting new car tolerance. Your car's 
handling improves. You save on tires & expen- 
sive bait joint repairs too! Try Shimmy Stop. 

Available at your favorite automotive or discount 

stnro 

/ 

Do you need Shimmy Slop? 

Write for your BALL JOINT GAUGE. 

Send 50c along with your name? & address 
to Ball Joint Gauge-. Superior Industries, 
14721 Keswick 51, r Van Nuys r Ca. 91405 



SHIMMY STOP. 

from 



iSWCftKMl 



CtlY 




STATE 


ZIP 



SUPERIOR INDUSTRIES INTERNATIONAL, INC. 
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BRAKES AND 
TRANSMISSION conhnued 



Apply steady pressure on pedal. 

Caution : Pressure must be kept on pedal 
until bleed screw is closed. 

Close bleed screw when fluid in container 
stops bubbling. 

Top off fluid in master cylinder after bleed- 
ing at all wheels. 

Discard brake fluid collected in glass con- 
tainer — do not reuse. 



How to adjust brakes 

Note: Procedure applies to cars with self- 
adjusting brakes, which have been in use 
since the early 1960s. 

Make a number of forward and reverse 
stops. 

Caution: Be sure to make a complete stop 
at the end of every forward and reverse 
movement. 

You should feel the pedal rise. 

tf pedal doesn't come up. linings are prob- 
ably worn or seif-acfju sting mechanism is 
frozen. 




Remove drain plug to change 
the transmission fluid. Use a 
wrench of the proper size to 
avoid damaging head ot the 
drain plug. 

Reattach pan, 

Cauf/on. Use a new pan gasket. 

Fill transmission with the fluid recom- 
mended by the manufacturer. In most cars, 
this fluid is added through the transmission 
dipstick tube. 



An automatic transmission will Iasi the life of 
the car if serviced every 24,000 miles (unless 
the owner's manual says to do it more often). 
Servicing involves draining fluid, replacing filler 
and in some cars adjusting bands (best done 
professionally or with manufacturer's service 
manual). 

How to service the automatic 
transmission 

Remove drain plug in transmission pan 
and allow fluid to drain. 

If no plug is present, remove all transmis- 
sion pan bolts except for two opposing bolts 
— one on each side. Loosen both of these 
bolts. 

Pry pan loose with putty knife and let the 
fluid drain. 

Remove the two bolts; then remove the 
pan completely. 

Drain converter by removing plug (some 
have one and others have two). 

Clean pan thoroughly. 

Remove filter on transmission body and 
replace it with a new one, 

S7S POPULAR MECHANICS 




Replace transmission fitter 
when you change the fluid. 





For years 

Europeans have been 
fighting the high cost of gasoline 
by riding on Dunlop Radial Tires. 



You can do the same 
on American Dunlop Radials. 




Everybody knows radial tires give better 
gas mileage and longer tread wear than 
conventional tires. 



And any one of a number of companies can 
sell you radial tires. But not every company 
has the radial tire experience Dunlop has. 
We built our first Radial many years ago. 
WeVe been building, testing, developing 
better and better Radials ever since. 



feUJWJWXjOX 

Buffalo, N,Y. 14240 



Quality costs 
no more. 



That's one reason why with over 150 tire 
brands to choose from, 4 out of 5 Dunlop 
customers say they'll buy Dunlops again. 



The Elite Steel Belt Radial. 

Ask your Dunlop dealer about our 40,000 mile 
tread wear policy , 
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Announcing 



Popular Mechanics Picture-Tools - 
the handiest shop-organizers 
ever designed 





POPULAR MECHANICS PICTURE-TOOLS 
are a great new idea to take the confusion 
out of what goes where on workshop tool 
panels. 

The complete PM PICTURE-TOOL KIT 
consists of seven big sheets (9Y4 x 11^* in.) 
of a special heavyweight paper with a pres- 
sure-sensitive adhesive on the back. On each 
sheet are beautiful drawings of hand tools 
and portable power tools— all <74 in total) 
you’re likely to have in your shop. Most are 
full size; the others, only slightly reduced 

Also enclosed in the kit is a blank sheet of 
the same special paper, printed in an overall 
color to match the tools. This sheet enables 
you to design your own drawings or silhou- 
ettes of any special tools you have. 

Each of the PM PICTURE-TOOLS is care- 
fully die-cut. You simply peel it off the back- 
ing paper and apply it to the proper spot on 
your panel. You can apply PICTURE-TOOLS 
to any painted or unpainted wood, plywood, 
hard board and even perforated-hardboard 
surface. 

Later if you want to move a few tools or 
rearrange the entire panel, you can peel off 



the PM PICTURE-TOOLS and move them to 
new locations. They are reusable* 

Once your PICTURE-TOOLS are in place, 
you'll know at a glance exactly where each 
tool in your shop belongs. You'll also know 
—again at a glance— what tools are missing. 

Best of all, you'll be surprised how PM 
PICTURE-TOOLS will instantly and dramati- 
cally enhance the appearance of your shop! 

Order your PM PICTURE-TOOL KIT today! 
Only 



$ 3.95 



Popular Mechanics, Box 1014 (DepL PT), Radio CityjN.Y./N.Y. 

Enclosed is my check or money order for $3.95, 

Send my PM PiCTURE-TOOL KIT to: 



Mam* 

Address 

City 




M 



from the leading HOW-TO, publisher . . 



Want to impress your relatives, astound your 
friends — and have a ball doing it? Send for this 
great new edition of the famous Popular Me- 
chanics Catalog. You may find yourself building 
your own airplane, or a beautiful little '‘Mini- 
Barn* 1 for storage in your back yard, or any of 
a thousand other fascinating projects. No matter 
what your interests, you’ll find plans listed in this 
fully illustrated catalog that will set your mind 
spinning, from garages to ground-effect machines, 
from elaborate models to complete houseboats, 
from house plans to fine little one-evening proj- 
ects. The Catalog also lists the greatest how-to 
books and shop guides ever published. Order your 
copy of this brand new edition today ! Send only 
254 to cover postage and handling. 






- Slate - 



mmmmmm 

Popular Mechanic#, Box 1014, Dept CO-5, I 

Radio City, NX 10019, > 

I am enclosing 25# in coin (no stamps please) for i 
my copy of the Popular Mechanics Catalog, j 



Name. 
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SAFETY EQUIPMENT AND 
ACCESSORIES 

Your cars lighting system and windshield 
wipers and washers are vital to seeing and be- 
ing seen. Replacing burned-out headlights is 
simple. Just remove bezel, remove screws 
holding lamp and puli lamp from connector. 
Replace with lamp of correct size. 



reach underneath the bumper for the bulb. 

Taillight, rear signal and rear side mark- 
er; Remove screws holding lens or look for 
access hole in trunk. 



Replace damaged windshield wiper blades by 
pushing out old rubber Inserts and replacing 
with new ones. Service sluggish windshield 
washers. 



How to adjust headlamps 

Place car on a level surface 25 feet from 
wall on which are sketched the headlight 
center lines as shown below. 

Place headlights on low beam. 

Adjust lights to give low-beam adjust- 
ment shown below. 

Place headlights on high beam. 

Adjust lights to give high-beam adjustment 
shown at bottom. 

Nofe; Lights of most late-model cars are 
adjusted using headlight adjusting screws 
accessible through bezels or using adjust- 
ment knobs behind lights under hood. If ex- 
ternal adjustment isn't possible, remove 
bezel to get at adjustment screws. 





How to replace other lights 

Parking, front signal and front side 
marker: Remove screws holding lens or 



How to service windshield 
washers 

Clean out holes of washer lines with a 
pin or thin-gauge wire. 

Remove reservoir from place and pour 
washer fluid into clean container. 

Clean strainer at bottom of reservoir or 
end of delivery hose with a small brush. 

Reinstall reservoir and refill with water 
or with proper proportion of water to anti- 
freeze fluid for winter use. 



Accessories that deserve attention include air- 
conditioning. tape deck and radio. 

Check the operation of an airconditioner by 
looking into the sight glass that you'll find near 
or on the receiver-dryer unit. The receiver- 
dryer is a cylinder which stores and filters re- 
frigerant. Observing refrigerant through the 
sight glass allows you to determine how your 
airconditioner is functioning. 

How to check airconditioner 
operation 

Clean off sight glass. 

Set airconditioner controls for maximum 
cooling and run engine at fast idle. 

Look into sight glass to see if there are 



Sight g ! ass of many 
airconditi oners is po- 
sitioned on lop of the 
receiver -dryer cylin- 

der. Check refrigerant 
level by looking for 
bubbles. 
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SAVE GAS. 
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...and Money! 



Install This 




Mini Fuel-Jector NOW 
Improve Gas Mileage Immediately! 



This unit has saved precious fuel and money for 
thousands of satisfied users. Over 25,000 units 
currently in use... A few unsolicited testimonials: 
A user in S. Dakota says mileage on his 1969 
pickup truck improved from 5 to 10 miles per 
gallon ...another in N.J. went from 10 to 13 MPG 
on a 72 Chevy... a Chrysler in Florida increased 
5 MPG... a Minn, customer reports an increase 
from 27 to 32 MPG on a 1971 Pinto . . . a 1965 
BuicR in Oregon improved from 10 to 15 MPG,.. 
a Pa. user reports 6 more miles per gal. on his 
Dodge Dart ... a letter from a N.Y. man states 
13te to 17 MPG on a 1973 Pontiac ... and, a 
customer in Montreal, Canada wrote... “If some- 
one offered me $100 for my unit and I couldn't 
replace it, I would keep the Mini Fuel Jector," 



Independent Controlled Tests by government 
approved laboratory showed 16.9% increase 
(copies of Test/Testimonials available upon 
request). This unit is not to ba confused with 
gimmicks, it is a proven, precis ion-designed per* 
forma nee accessory. 

COMES COMPLETE with all necessary 
hardware and easy to follow instructions, fits all 
cars, trucks, tractors, stationary or racing 
engines, No special tools required. 

HOW IT WORKS — The Mini Jector is a 
vacuum powered fuel controller that converts the 
pulsating operation of an ordinary fuel pump into 
a controlled, constant flow of gas... much like 
a fuel injection system used with high perform* 
ance engines. 



AgT fJQW BH H H F I t,L OUT AND SEND TO: | 

^ GT Performance Products, Inc, 



SPECIAL 



I 
I 

SEND S19 95 1 
Money Back ■ 
Guarantee ~ 



i 



Highway 206, Branchville, New Jersey 07826 

Enclosed find: □ check, □ money order (Please check one) 

(no G.Q.D/s) for (Insert No. of units) 

Mini Fuel Jectors at $19.95 each. (New Jersey residents add 5% 

sales ta*). For the total amount of S, I understand 

that if I am not completely satisfied, upon receipt of unit, j can 
return it for full refund. 

Name 

Street 

City 



w State _ 



-Zip,. 



GT PERFORMANCE 
PRODUCTS, INC. 



Units shipped prepaid, parcel post. Allow 2 weeks for delivery. 
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SAFETY EQUIPMENT AND 

ACCESSORIES continued 

bubbles (use a flashlight if necessary)-. The 
presence of bubbles indicates that refrig- 
erant isn’t up to full charge. 

Caution: Air bubbles appearing in sight 
glass when air temperature is below 70' 
may be normal; they don't necessarily mean 
that system is undercharged. 

Keep watching sight glass as someone 
turns fan control on and off to cycle the 
compressor’s magnetic clutch. If bubbles 
appear when the clutch is off and disappear 
when the clutch is on, refrigerant charge 
is adequate. Lack of bubbles during an off 
cycle means lack of refrigerant. 




If a refrigerant leak is present, 
the flame of the propane torch 
detector will change color, 



An airconditioning system that needs recharg- 
ing often has a leak. Before recharging again, 
the leak should be found and repaired. This is 
done by scanning every inch of the system 
with a torch or electronic leak detector. Check 
the compressor, condenser, evaporator and all 
connections. A change In the color of the 
flame of a torch detector or a change in the 
sound emitted by an electronic detector re- 
veals the leak. 

When an airconditioner hose is found with 
bubbles in the outer skin, however, do not re- 
place the hose. It will not cause an aircondi- 
tioner system failure What you should do is 
prick the bubbles to allow the trapped freon 
to escape. To prevent any further build-up of 
freon under the outer skin, several addi- 
tional pin prick holes can be made. The hoses 
are designed to allow small amounts of freon 
to escape. 

The most overlooked auto accessory that 
needs regular servicing is the tape player, The 
head must be kept clean of iron -oxide parti - 
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cles that accumulate on it from tapes. A build- 
up of deposits causes poor fidelity. 

How to clean a tape head 

Moisten cotton swab with commercial tape 
head cleaner or isopropyl alcohol (rubbing 
alcohol). 

Turn on player and depress motor switch 
with eraser end of pencil. 

Apply cleaner to tape head and capstan. 
Dry tape head and capstan with clean 
cotton swabs. 



Antenna trim may be the overlooked cause of 
poor radio reception. You can easily adjust 
the antenna trimmer to match the radio circuit 
to the antenna. In some cars, the antenna 
trimmer is in an access hole behind one of the 
control knobs (pull off knob). In other cars, the 
trimmer is found in the bottom of the radio ad- 
jacent to the antenna cable and is accessible 
through an access hole located in the instru- 
ment panel. 

Adjustment through the knob access hole is 
usually made with a small screwdriver — ad- 
justment through the instrument panel access 
hole is usually made with a V^-inch socket. 

How to adjust antenna trim 

Switch AM/FM radio to AM mode and 
leave on for about 15 minutes for circuits to 
stabilize. 

Raise antenna of a whip-antenna-equipped 
radio (on fender) to full height. 

Select a weak station near 1400 kc. 

Turn antenna trimmer screw until maxi- 
mum volume is attained. 



Early rear-window defrosters were the blower 
type that directed warm air on the rear win- 
dow. The latest type, however, consists of an 
electrical element either embedded in the 
glass or applied on the rear glass with an 
electrically conductive paint. 

How to check rear-window 
defrosters 

Check fuse. If blown t trace circuit for a 
short. 

If fuse is okay, check for an open in the 
circuit, a faulty switch or faulty ground. 

If there’s a scratch on parnted-on-type 
element, touch up with conductive paint. 





PUKiamOHS WORTH 

WRITING FOR 

Your copies of PM are 
chock-full of such informa- 
tion. PM publishes literally 
thousands of ideas and items 
each year* Sometimes, though, 
it can he frustrating to find 
an exact article that you re- 
call appeared several months 
ago. 

The 1973 PM Indecr and 
Shelf Wrapper solves that j 
problem. Each of those thou- j 
sands of items which appears 
in PM throughout the year is 
not only referenced, but thor- 
oughly cross-referenced as 
well* You can find any article 
you want in seconds! Or you 
can find all the articles on 
broad categories such as auto 
repair, electrical wiring, 
plumbing, photography and 
other subjects at a glance! 

Best of all, the Index is 
hound into a handsome wrap- 
per made of heavy board. 
The wrapper precisely en- 
closes the 12 issues which are 
cross-referenced in the Iftdej:, 
and makes a beautiful and 
useful addition to your book- 
shelves* 

The entire handsome pack- 
age—lndez and Shelf Wrap- 
per— is yours for only $1.49. 

Write for your copy today! 

Simply Send A Check or 
Money Order To 
Popular Mechanics, Dept. 73* 
Box 1014, Radio City* 

New York, N.Y. 10019 




Your Armstrong tire 
dealer can help you 
increase tire life and 
gasoline mileage. 



Your Arm st rone Tire Dealer 
is an independent businessman 
whose I i selfhood depends upon 
providing you with the b 
product s and personalized serv- 
ice in the tire industry. 

For instance, he can help you 
increase the life of your tires by 
making sure that you get the 
specific type of tires for your 
particular car and driving needs. 
He carries an entire line of lop 
quality Armstrong products, 
from bias ply and belted bias 
ply tires to the latest in steel belt 
ra dials. Armstrong radials im- 
prove traction and, because of 
their characteristically lower 
rolling resistance, improve gas- 
oline mileage at the same time. 

For ihe finest tire products 
and personal attention, rely on 
your independent Armstrong 
Tire Dealer, 



Improve gasoline mileage with this 
Armstrong precision tire gauge. 



* 



Proper tire inflation can greatly increase gasoline 
, mileage (and increase safety, too). However, tire 
inflation should be checked when the tires are 
cold. Even a short ride to your local service station can 
build up heat and cause inaccurate readings. That's why 
Armstrong, on behalf of your local Armstrong dealer, offers 
you this precision tire gauge. A $2 value for only St. 00. 
Simply fill in the coupon below. Keep your Armstrong 
tire gauge in the glove compartment and check your tires 
regularly. You’ll get better gasoline mileage — and a 
safer ride. 



- 1 — AS 1 nine For only U with Coupon Below. — — ^ 

To get your Arnmrong Tire eodo^ 31 and maj] ihrt Ctiu(Vn lOr 

Acktrtmnu Dep&rlnxnr. ArnuErortp Rubber Company, 

500 S^FEeat Drive. New Haven, CMIKrtictK 0&SQ7 PM- j 

NAME 

ADDRESS, a 

C tT V STATE — ZIP— 



sea 



MAV 1974 



LOOKING FOR IDEAS ON HUNTING, FISHING.CAMPING, BUILDING, TOOLS, ETC,? 
CHECK THESE LISTINGS, THEN USE THE COUPON BELOW, 



WORTH WRITING FOR 

262. Everything to fix your car 

Full-color catalog describes complete line of 
Duro-Woodhill products that can repair any- 
thing: from vinyl roofs to engine parts. From 
Woodhill Chemical Co. Free. 

263. Selection A care of radial tires 

Complete catalog of Seiberling passenger and 
truck radial tires has instructions on applica- 
tion and servicing including rotation, pressure, 
alignment, mounting, etc. Free. 

264. The essential fluid 

Factual, to-the-point booklet gives complete in- 
formation on what you should know about the 
oil you put into your car. From Quaker State, 
Free. 

265. Know your carburetor 

Are you interested in knowing how your car- 
buretor works, what causes carburetor troubles, 
bow those troubles are corrected? Answers are 
contained in this 46-page illustrated booklet. 
From Gumout. 10 c. 

266. Do-it-yourself tune-up equipment 

American & Foreign car spec books give full 
info for setting points, gaps, compression, etc. 
Also, beautiful, full-color catalog of auto in- 



struments includes tachometers, gauges, timing 
lights, test & tune instruments. A full package! 
From Bixco. $2.50. 

267. “King of the Road* 

Brochure has full info on design, specifications 
and engineering that make Utah Speakers the 
sound kings of the road. Includes prices & 
photos. From Utah Electronics. Free. 

266. Go power for any vehicle 
With Delta Products* Mark Ten & Mark Ten-B 
electronic ignition systems you can eliminate 
3 out of 4 engine tune-ups and increase your 
mileage on any vehi cl e f ro m cars to boats. 
Photos, diagrams & kit info in 2 full-color 
brochures. Free. 

269. Not a stone is left unturned . . , 

In this concise, precise, authoritative guide to 
motor oil selection. Topics range from viscosity 
to oil drain practices. From The Penns yl vania 
Grade Crude Oil Assoc. Free, 

270. Repair your car’s body the easy way 

This illustrated “how-to-do- it" brochure gives 
you all the tips you need to get professional 
results. From Bond-Tite Div, of the Oatey Co. 
I0£. 



if your car can t see 
straight, neither can you. 




So make sure your headlights ere properly aimed. 

When they're out of alignment — even as 
w) little as 1 c — your seeing distance can be 
Ss. cut in half because they don't deliver the 
light where you need it. 

To make sure your headlights are 
properly aimed, have them checked. If 
you need new lights, ask for GE "Plus 25" 
headlamps, the powerful lamps that de- 
J liver light at least 25 feet further down 
“t \ the road than our former standard. 

' If you have any other burned out 

\ lights, there are dependable GE re- 
J placement lamps You can easily in- 
^-"'Stall them yourself Or have your service 
station do it. General Electric Company, 
Nela Park, #3382, Cleveland, Ohio 44112. 
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271. Do-it-yourself auto manual 

Excellent manual gives safety tips and how-to 
hints on filter changes, spark plug care, battery 
replacement, tire changing, etc. From Lee 
Eliminators. lOtf. 

272. "What every driver should know" 

This illustrated booklet is cram -packed with 85 
expert ideas and tips to make your driving 
safer and more fun. From General Electric 
Miniature Lamp Products Dept, Free. 

273. Tools for live mechanic 

A new, revised hand tool catalog has been pub- 
lished by Channellock, Inc. In addition to the 
popular tongue and groove pliers, the catalog 
includes a complete line of precision pliers, 
screwdrivers, wrenches, hammers, etc. Free. 

274. Hi-fi for home and car 

Jensen Sound Laboratories full-color catalog 
gives details on home high fidelity speaker line 
and brochure gives info on automotive prod- 
ucts. Even the price sounds good — both are 
Free. 

275. High performance catalog 

Colorful, new catalog shows full line of Mal- 
lory equipment including latest electronic igni- 
tion, race-tested coils, distributors, magnetos 
and their full line of kits. Decals included, $h 
279. Recycle your Volkswagen : 

Get complete information in this four-color, 
30-page brochure and poster on the Bradley GT 
sports car kit. It's the most popular do-it- 
yourself kit in the world. From Bradley Auto- 
motive. 93.00. 

277. Car care everywhere 

Product catalog has exhaustive listing of prod- 
ucts that help your car perform and look its 
best. From Mac’s Inc. Free. 

279. Cool your car 

Full catalog & brochure tell how your car can 
get better mileage, cooling, longer engine 
life and comfort with a Flex-a-lite Fan. Free. 

273. Get up, gel out and get away 

Away in a new International Scout, 
Travelal! or Pickup. Three full-color brochures 



give full info and specs on each of these rug- 
ged, go-anywhere vehicles. And they go any- 
where in style! All three are Free. 

280. Sport* car kit booklet 

Booklet with over 100 photos gives complete 
story on how easy it is to own and build your 
own" Laser 917 sports car from a VW chassis. 
Includes basic assembly instructions. From 
Elite Enterprises. $3,00. 

281. 1974 Edelbrock catalog: Your guide lo 
manifolds 

This all new 54-page catalog combines handy 
technical tips, racer articles, research data & 
full specs of the entire line into one beautifully- 
prepared manifold presentation. Well worth 
$ 1 . 00 . 

282. Get yourself a turtle 

Turtle Wax, the Car Care Expert, presents 
“Tips from the Turtle”, a full -color booklet on 
how to care for your car, inside & out. Included 
are valuable tips on waxing, washing, vinyl 
top and upholstery care. Booklet plus decal are 
Free. 

283. New lube lip* 

And Techniques from Rislone. Answers to some 
of the most asked questions about viscosity, 
additives, sludge and multigraded oils. Free. 

284. ‘74 Radio Shack catalog 

Gigantic 180-page catalog covers everything in 
electronics for home & car including car tape 
decks, radios, CB 2-way radios and automotive 
test equipment. Free. 

285-286. Two love decals & colorful high perform- 
ance catalog 

Send for window love decal and catalog — 25e, 
or large fender love decal and catalog — 50c. 
High performance catalog has product descrip- 
tion and passenger car applications for mech- 
anics and “do-it-yourselfer” car buffs. From 
Wells Mfg. Corp. 

287-290, TRW car enthusiast jacket 
Wind resistant, water repellent, permanent 
press white poplin with aluminum zipper. Be 
sure to state size in proper coupon below. De- 
cal included. $7.00. 



Popular Mechanics 574 Tbit Coupon Expire* July 31, 1974 

Box 1713, Sandusky, Ohio 44370 

Ptease see that I receive the items checked below. I have enclosed 35e for the overall service charge, plus remit- 
tance lor any priced items. 



□ 262 

□ 263 

□ 264 

O 265 (IOC) 

□ 266 ($ 2 . 50 ) 

□ 267 

Total items requested. 
Name (Please Print) _ 



O 268 
D 269 

□ 270 (10C) 

□ 271 ( 10 *) 

□ 272 
O 273 



□ 274 

□ 275 ($1.00) 

□ 276 (33.00) 

□ 277 

□ 270 
O 279 



260 ($ 3 . 00 ) 
281 ($t. 00 ) 
262 

203 

204 

285 ( 25 c) 



_Total money enclosed. 



206 (50c) 
287-5 ($7.00) 
260 -M ($7.00)i 
289* L ($7.00) 
290-XL ($7.00) 



Ad drafts 

Town _ _ . . State .Zip Code 

(Please send Cash, check or money order made out to POPULAR MECHANICS. No stamps, please.) 

Mole: Popular Mechanics processes your requests for the above Information and forwards these inquiries to the 
organization making the offer. Each company malls the material directly. Please allow 4-6 weeks for delivery. 
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BODY CARE AND 
APPEARANCE 

Start by finding and fixing rattles, Then trace 
and block areas of wind noise. Repair dents 
and rusted areas, touch up paint, clean the 
interior and clean and wax the body. 

How to get rid of air noises 

Fasten loose weatherstripping with rubber 
cement. 

Inspect door for holes tn sheet-metal 
joints. Seal with body caulk. 

Examine door-opening surfaces for solder 
lumps. File down or cut off the lumps with 
a chisel. 

Roll up windows, close fresh-air inlets, 
start engine, turn on heater and set blower 
to top speed. 




spots that keep weatherstrip - 
ping from sealing with chisel 




lf air is leaking from inside 
lo outside, you wilt hear hiss 
with improvised stethoscope. 



From outside the car T let pressure build up 
inside for several seconds and then, while 
holding one end of a hose to your ear. pass 
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the other end slowly around door and glass 
edges. You will hear hissing where a leak 
exists if air's leaking from inside to outside. 
Repair area. 

How to check weatherstripping 

Place strip of paper between weatherstrip- 
ping and door frame. Close door. 

Try to pull out paper. Tight-fitting weather- 
stripping should hold paper snugly. 

Important : Test every frame section! 




Weatherstripping that fits tight 
should keep strip of wrapping 
paper closed in door snug as 
you pull on it. 



If weatherstripptng is worn, replace or shim 
with body caulk. But if weatherstripptng is 
okay, door has to be adjusted. 

How to test for window leak 

Close windows tightly. 

Blow tracing powder along edges. 

Look for traces of powder inside. 

If powder is present, replace window seal 
or adjust window. 




Spray fracing powder or chalk 
dust around windows lo uncover 
a faulty or loose window seal. 




Get more gas mileage, 

spend less on repairs... 



Chilton's Auto Repair Manual 1974. It shows every- 
thing you need to know to get top fuel economy 
and performance from your car. Whether it's a 
tune-up or troubleshooting, the how-to-do-it facts 
are easy to find, and simple to understand, inside 
this giant of a book. 

This is the biggest, most informative auto repair 
manual ever. Over 3000 illustrations. Over 1400 
pages. Covers most American cars from 1967 
through 1974 — plus VW from 1949-73. Tables, 
charts, complete repair and maintenance specifi- 
cations — ►including troubleshooting and service 
procedures for alt automotive systems. The latest 
emission-control service techniques also are 
covered. An allmew Carburetor Section gives com- 
plete data on adjustments and service needs of all 
U.S. car carbs. Operation and hardware of the lat- 
est seat-belt safety interlock systems are de- 
scribed, too. There’s even a comprehensive sec- 
tion on the Wankel rotary engine. 

New 1974 models included are; Ford Mustang II; 



American Molors' new Matador line; Buick Apollo; 
Jeep Cherokee; Chevy's Cosworth Vega, 

Get more mileage and save dollars on repairs with 
Chilton s Auto Repair Manual 74— the ultimate 
book for the automotive do-it-yourselfer. Buy your 
copy wherever automotive books are sold. Or use 
the coupon to order directly from us P 




TO CHILTON BOOKCOMPANY 

Depl. PM574. Radnor, Pa. 190 99 

Send me copses d Chilian's Aulo 

Repair Manual 1974 al $10.95 per copy I’m 
adding 94c to Ihe price ol each book lo 
cover handling and shipping costs. (Pa. resi- 
dents add 6% sales tax ) 

My check/ money order for S— is enclosed. 

Name. 

Address, — . 

City. — 

State — Z i p _ 



BODY CARE AND 
APPEARANCE continued 

How to repair dents 

Use an auto-body plastic filler. 

Prepare surface by sanding damage until 
paint is removed to bare metal — make di- 
ameter of sanded spot at least 1 inch larger 
than dent. 

Drill Ye to Vi -inch holes Vz inch apart in 
dent if it’s deeper than Vz inch. 

Apply plastic filler. 

Spread with rubber squeegee and mold to 
contour of area. 

Let harden. 

Shape spot, using a grating tool. 

Sand with No. 36-grit production paper; 
then with 80 or 100-grit sandpaper. 

Paint. 



How to repair rust spots 

Break off rusted pieces. 

Sand with No* 16 or 18 grit sandpaper. 
Press adhesive-backed aluminum tape 
over hole. 

Caution: Make sure edges hold. 

Cover with auto -body filler. 

Apply undercoating spray to underside. 
Paint, 



How to touch up paint 

Consult car's identification plate for paint 
color number. 

Buy right paint and compatible primer. 

Wash area thoroughly — wipe dry with 
soft, clean cloth. 

Caution: Once spot is dean, don't touch 
it. 

Sand spot with No. 44 wet-or-dry sand- 
paper sloshed frequently In dean water. 

Dry with clean, soft rag. 

Mask surrounding area. 

Apply primer. 

Let dry and sand lightly. 

Apply finish coat by holding spray can 10 
to 12 inches from surface and using quick, 
smooth strokes. 

Note: If you^e never applied spray paint, 
practice on tin cans. Also see How fo Paint 
With Spray Cans , page 112. 

Let dry for a week. Then rub lightly with 
auto-body rubbing compound. 
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To keep your car looking new, vacuum the in- 
terior often and get rid of upholstery stains at 
once with auto -upholstery stain re mover. To 
keep the outside in mint condition, use a high- 
quality body cleaner and protective compound 
(cream, liquid or wax). Vinyl-top cleaners are 
available. Other cleaning compounds make 
short work of tough stains, such as tar and 
road oil, and you can buy car-washing soaps, 
when water isn't enough. 



Tips on appearance 

□ Instrument-panel chrome plastic strips 
with chrome rubbed off can be refinished 
using 3M Pressure Sensitive Tape No. 426. 
See your auto-parts supply dealer. Tape cov- 
ering marred strip looks like the real thing, 

□ To get hard-to-remove stains such as to- 
, bacco or film off interior glass, buy some GM 
1 glass cleaner (part No. 1050427) from a 

deafer. It does wonders. 

□ Want to change a vinyl top's color? Kits 
at auto paint-supply dealers contain cleaner, 
paint and finish. Paint should be sprayed on. 
One manufacturer is Young Paint and Var- 
nish Co., 1 South Ave. T Fanwood, NJ. 

□ Black, red and blue upholstery that fades 
can be restored, but prevention Is easier. 
Park in shade when you can. To bring back 
luster, use an upholstery spray paint. Sears 
stocks one kind. GM has a dye called DyNu, 
available at its dealers. 

□ To reduce glare reflected back off metal 
dashboards of older cars, get an acrylic 
lacquer paint and flattening agent from a 
supplier of auto paints. Add the light-ab- 
sorbing flattening agent in a 1 to 3 pro- 
portion to the paint. Mix well and apply 
with a sprayer available from the supplier, 

□ To remove a bumper sticker, soak it with 
gum label solvent available from stationery 
dealers. Then carefully work sticker from 
bumper with a sharp razor blade. 

□ Can you repair a scratch in a windshield? 
If you can draw a fingernail across the 
scratch without having it catch, the scratch 
can usually be polished out. See a glazier or 
do it yourself by rubbing with jeweler's 
rouge you can get or order from a jeweler, 
or lapidary supply shop. 





Nothing can crack 
the turtle’s back. 



Pound it with precipitation. Slap it with sleet. Slash at it with salt. 
Gash at it with grease. Dash it with detergent. Everything bounces 
off the turtles back. H especially sunlight. Super 
* ) Hard Shell Turtle Wax forms a shield that won't 
break up and a sheen that won t break down. In 
Super Liquid or Super Paste, it goes on easy 
and stays on hard. Slide a shell on today. Get 
cracking-and your car's finish won t. 

turtle wax 

anything else ts mock turtle 



^0 




Tried and true. A nice quality these days. 




THE "ASK-FOR" MOTOR OIL A SYMBOL of EXCELLENCE for over BS years. REFINED FROM 100* PURE PENNSYLVANIA GRADE CRUDE OIL. 



THEY RIDE THE HAILSTORMS 

( Contin u ed 1fom_ p&ge 140) 

fied executive jet operated by the National 
Center for Atmospheric Research (the 
Boulder- based government agency coordi- 
nating the NHRE work ] tops the storm and 
“bombs” the cell with instrumented drop- 
sondes from a special belly rack. 

Wim Toutenhoofd's job is to fly through 
the storm's lower levels while a technician 
in the rear seat photographs water droplets 
and collects graupel, or soft hail, in a bottle 
on the side of the sailplane's canopy. 

Bill Car ley heads the cloud-seeding opera- 
tion. He flies for Atmospherics, Inc,, a Cali- 
fornia weather-modification firm with cli- 
ents in many pa ids of the world. In Hail 
Alley, Car ley's cloud -seeders use electrically 
fired flares, which cost §12 each from the 
Navy (§25 on the open market ) and last 
30-45 seconds. 

Twin-engine Piper Aztecs fly close to the 
cloud base, in search of the strongest up- 
drafts. 

Generally, once the cloud is well organ- 
ized, you'll have what we term an inflow 
shelf.” explains Carley. “It actually does 
form a shelf, and you can get the aircraft 
above it and find an area of relatively 
smooth air with significant updraft values,” 

It can be a rough ride. Carley, who has 
seeded thunderstorms in Europe, Africa and 
the United States, says no region has big- 
ger, meaner storms than the American 
Great Plains. 

None of the NHRE fliers has bent an air- 
plane as yet, but G-meters have recorded 
gust loadings well above the Aztec/s design 
limits* Even so, Carley’s crews carry no 
parachutes, contending that they get in the 
way. 

The season runs from mid-May to mid- 
August, and Dr* Swinbank and his associ- 
ates then have the balance of the year to 
assess the data they've gathered to date. So 
far, data has been disappointingly scant. 
That's why the researchers are hoping for 
a bumper storm crop this summer. 

The weather scientists are anxious to 
come up with answers to a number of im- 
portant questions: What happens to a 
seeded storm when it shakes off the effects 
of the silver iodide? Does it rain more or 
less, hail more or less, or drop bigger or 
smaller stones? Does seeding reduce, in- 
crease or have no effect on total precipita- 
tion ? Does the iodide residue cause harm at 
ground level? 



Ask half a dozen eastern Colorado farm- 
ers what they think of the operation and 
you're likely to get half a dozen different 
answers. Not all favor the project. But then 
— farmers are a notoriously independent 
breed. * * * 

NEW COLOR TV TUBES 

fCanUnued from page 89) 

sent all the major tube innovations on the 
market today iwith the exception of Pana- 
sonic's Quintrix, which may or may not be 
considered a major innovation) : a Sony 
1 14 & , 17-inch; an RCA nonmatrix, slotted- 
mask, 15- inch- a Toshiba matrix, slotted 
mask 13-inch ; a Magnavox with RCA's 17- 
inch slotted -matrix tube; and a GE non- 
matrix, slotted-mask 10-inch. As a standard 
of comparison, I also borrowed a Zenith 17- 
inch, convent ion al -d ot ma tr i x set. The 
Zenith, Magnavox, Toshiba and Sony pro- 
duced four of the sharpest and brightest 
TV pictures I've ever seen, though the Sony 
was not quite as bright as the first three. 
The two nonmatrix, slotted-mask sets, the 
GE and RCA, were not terribly impressive 
in any respect, with coarse-grained, soft- 
focus pictures. (The RCA 17, which I didn't 
have, should be as good as the Magnavox; 
RCA is considering a matrix version of its 
15-inch slotted-mask tube, and it's easy to 
see why.) 

What’s next? More in-line, slot-mask 
tubes, for one thing, with some interest, as 
least, expressed by virtually every major 
manufacturer but Panasonic. (Panasonic 
seems more concerned with equivalent im- 
provements in conventional tubes; in addi- 
tion to Quintrix, they're working on a tube 
with about five times as many dots as to- 
day's round -dot screens, claiming that the 
finer dots allow two times finer resolution, ) 
Philips of the Netherlands and Sylvania 
have tubes which warm up in five seconds, 
eliminating the electricity-wasting preheat- 
ers of today's “instant-on” sets, and using 
about 20 percent less power when the set 
is on, too. Several labs are working on 
single-gun tubes which will require no con- 
vergence and no screen grid. 

And on the far, far horizon are picture 
tubes that aren't tubes at all, but flat, solid- 
state displays using LED, or liquid-crystal 
displays, or possibly some entirely new' tech- 
nology, But don't expect to have one of 
these in your home for at least another 10 
or 15 years. * * * 
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GOVT. SURPLUS 

and other bargains 

SAVE to 90% 



Send for this catalog J 



The world-famous Airborne Catalog, fully illus- 
trated. Contains 1000's of bargains in hydraulics* 
electrical, marine, automotive & hardware items 
... and morel A must for mechanics, machinists, 
hobbyists, sportsmen, inventors, etc. Send 35£ to 
cover postage & handling, in a hurry? Sand $1 for 
airmail delivery. Must include zip. 

AIRBORNE SALES CO, Dipt pi*™ 

8501 Steller Or., Go* 2T27, Culver City, Ca. 90230 

BiLlifrlnr world-* I d* niiliratTi si on IPIj 



MAKE ?S *12 AN HOUR AT HOME 



Let Me Prow It To Yeu FREE! 

I'LL show you bow Plastic Laminating at borne* 
spare time, ran Elxe you as murh as 512 earh 
hour you operate. Table-top machine seta up 
anywhere. Easy. Fun- Xn experience needed. 

W* furnish *rtrjih|ne. W*'|J even hrip liainc* ym* 

N« houst-lO'houte trlllnr. Orders trunt b; mill, 
xt rite ror fact a FREE. 2fo fafaxUau Will rail. 

W1INEI fLECTIIC. Dept. L-2-0E lilt Jjrrs. »c<[, IL tlltl 






AUCTION— $ ACRE 



PROPERTIES at below marker prices. Examples 1 : 
16D wwJrd acres — JSB.Jj; city home— -SI 8 1,00. Onlv 
pay TAX ARREARS. Throne honf 1\S.A., Canada. 
Buy from cnvernpflli. NO MIDDLEMEN. Every type; 
lakefront cottages, farina, building, etc. Free informa- 
tion* pielBrM, Tax Rain, F.O, Rax S9S-M. Rouses 
Point, N.Y. 12979 



FREE 

PIAH 



Start Your Own Business 

Filing Saws 



i^lart a rH-ady rpcat CASH 
bumor** in your bavuiuenl (ir p:i- 
r iee. Earn 55 to AS an hour in 
your spare-time:! Excellent, prof- 
its in raw tilianx-ninR bu&i new \ 
Automatic Foley fev Filer, 
m-ty to operate, files rom- 
bi nation hand, barui. 

:md circular raw:*, Vi cipr- 

jence needed. IL C, Delbert 
wrote vi > : " r Si neo I pot my 
Fnfcy Filer 5 year* ago, I 
have averaged -J raws each 
day einerr l ptartetl, 

Every .saw you Bharjtfn brings 
jr re (tuLflturti, "I rarttvt a two-ejtr 
f-Mragc nod have oil the work 1 
■■an tlu," writcu Charles II. Smith. 

WE FINANCE YOU 

Foley will help you get started with minimum invest- 
ment! No franchise fee! No experience necessary! 



Send Coupon for Free Information 



I FOLEY MANUFACTURING CO. 

1 543-4 Foley Bldg., Minneapolis, Minn, 5541B 

I Send FREE Information and Easy Payment Plan. 




Name- 
Add re ss_ 
City_ 



L 
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-Zip- 




El SOX 0 t;;;: : ::i OH £i, : ' : 

©AS TURBINS 

JET ENGINE f,, 

l«iM Itim easy t* fithw ptatL LenjtH IS*, 

ML «K M , WL 15 Fmh Cualm «r Kcre. 

"ScrtMiirt Demon" devdosu » *>. Ideal prefect for ur«ui-mrnta 
hobbriitL students; icknttflt and indiuttiK arts times, Me** «r §* 
Htai csrttiRt Uthe wM mining utadw»Frt. For kjo (n mull reeii* 
b««tt, m*4*rt car*, ate. Foil sir* *$t«mfely driwfngt with critical 
diHwntioftt, bill of mal trials and photps, 9ri» (5-tt. M C.Cut. 

SAVOY SCIENTIFIC* BOX 1338. SANTA MONICA. CALIF* 90401 




Refract any umtcA 

I 



1 



* * . SWISS OR AMERICAN 

rnlqu*. mtM|(TQ SHruef S^ubi sum jn«j nufcini 
repair* rltht **■?, Drtelups 'kill at»-p iij- *im it 
borne in ipi» time. Diploma ** anted. Free 
sample lfiwn. No sh] i pal loo. 

CHICAGO SCHOOL OF WATCHMAKING 

Dept. 151 , For River Grave, III* «0021 



l-N-V-E-N-T-0-R-S 

WE NEED INVENTIONS 

Sail your ImMlti for mh — need nancy for Pa nut?— Are t«bilul 
irobltmi hoidlm you hath? Uaiveral InvuUtai hu helped |i. 
vdtlws all *vtr tta vorld — jut! NKt yturiell— why act ycuf I event I cm 
provide the Bagii sprmi-board to sudden rlfhe*. REMEMBER. VC 
either sell your invention or pay you a cash beaus. Write far details. 

UNIVERSAL INVENTIONS. Dept. 13. Marlon, Ohio 43302 

$178.00 WEEKLY 

Working One Hour Gaily 
In Your Own Btniitm 
% FREE BROCHURE « 

FAS * Bax 15130 , Dept. PM -5 
ion Antonio, Texoi 7 G 2 T 3 



FIND BURIED TREASURE 



I Powerful electfDnic Elector finds hurled 
1 raid, 3 river taini. etc. Write or call for 1 
| free catalog. Dealer inquiries 
invited 



POPULAR MECHANICS 



f 0£l- 

_ iTkiiiit 1 9.95 

Plidne dw- night (713) 082-2728 to 

RELC0, Dept. P-3 1 93.50J 

msmmEsmm 



"LISTEN IN" TO POLICE FIRE RADIO CALLS IN YOUR CAR! 



WORKS «1|h ANY CAe-rw-Mhlr nr HOME 
RADIO! tint FLLTQS ln-Mn uliinj-3 HIIRHl* 

hookup! Snitthct fnelantly from tveolir ndlo 

IO ALU t>OLICS-Fl*l-[M(NGtNCY— Ukl— 
lUtKmV't i way ndla rails! Hoiks Every- 
*here-Anjtltne! Dual hand 3<i-49 A 3 iO-ITT. 
JdilZ. Should Jj't (nr jvarF* 



aia.na roe ew sk?i im ^. couilfti n-itii <nd P | U1J *„ *- 

Us* with ANY Koine — or Portaule Radio! Full ,n-t 

Ir,- ll .br . sny-10 CAY H □KEY HACK Tfl I A L — SO L D (JHLT U twl from 
Finory-il Uiii will prlrr. ’ 

WESTERN RADIO DEFT- PHl.t KEARNEY, HER*. UUT 
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KEYRING 

CU4RANTEE0 TO LAST TM£ REST OF TOUR LIFE1 

Aircraft cable slrength. fealherhghl w&igbt 
No.accidcni tpist luck Herds 20 keys Great tor vV 
■<*££*&£ . pet I D lags loo 1 Buy several Only 51 00 ^ 
each iHusTtated catalog tree with every order, J / 

Send ST.OO In: Adam & Eve ^ » 

D«L PK-1. 105 N. Columbia k 

P0 Boa 2556, Chapef Ni, NX, 2751 4 
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CONTINUOUS SHELF BRACKET 

■ -nKiirf&nal nrw 3 In 1 tVnlinunui 

* r ,k’lf bivkf t for JMlr iiaiaco. hAR^ 

workotwp or btuiknfu. Mt4o Of 

■ ]™Livd wlih ttnrUTvehrd 

’lot fur 1*12' Mhrlvinif. Mratirri 

r ' *ri ranvi.nuonal l>r«'k>;iA. s-cnnoml. 

<1 and to Install. 

*STI W » Per pair. Add J1.2S pcmI- 
ano hflrnfMn(f far ftrat na!r 
I l Ulypi 50* for additional paLr. 

tj Calif. nni(ii,nl* add ?, r * um 
“ Tax. Man..j? numl,*. 

e^r TNI VILLAS C Sriqrrc 

TOA N. LiNr Ilrwt 
** UurfcArtk. California alSOJ 













4jBPMAT£ 



• OPENS & CLOSES 

• ILLUMINATES 

• SECURELY LOCKS 



ANY GARAGE WITH 

UPWARD ACTING DOORS 

* Wood, Metal, Fiberglass 

* Sectional or one piece 

* Up to 20 feet wide 

THOUSANDS IN USE! 



Free 



GA ckdoiC OPERATOR CONTROLLED W 5 ! 

* SAFETY night artd day year 'round • SECURITY door posi- 
tively locked when dosed * CONVENIENCE in-cor control of 
door * EASY INSTALLATION in two hoars ■ SAVE up to 
50% direct factory purchase * GUARANTEED one yeor 



Shipped PP or UPS Brochure HELPMATE Equipment Co., Bo*2f7 PM. Baroda, Mich. 49101 




Written in easY-io-ufictoritand language by experts in the ser- 
vice held with if lustrations and diagrams! Acclaimed by in- 
slructors and professionals alike! How lo diagnose and repair 
refrigerators, air con da [ion era. washers, dryers, ranges, dish- 
washers, vacuum cleaners, motors, water healers, coffeemak- 
ers. hair dryers, food mixers, tan openers, electric irons, 
floor polishers and many others. Also. I Linda menials of solid 
stale, selling up & shop, using lest equipment and a lot 
more. Only %2 65 to M,S0 each* 

SEND FOR FREE DESCRIPTIVE PRICE LIST 

CHAHOU5 • h E SEAGULL INC SKI MONTROSE CHICAGO SQSM 



locksmithing and key making 



PRACTICAL UP-TO-DATE COURSE— ONLY S7.95 

Teach** fou hnw to pick I whs, 

ITMhe fflaawr V(ys, repair. Inala LI, Mirvire. 
pic. Kow [pi-vnr.s Tor every 

ItandjFtTuo. ttwntomtrr, tJetTwruTr . me- 
haiuc, jnrtcc ^.EalLno operator. fii -t t slLup^ 
hMilwlfr dealer , imiMTUth. .*,3 illus- 

trated Ipiom. Cufl prk* ■-■n I y 17, 9 S l'0*t* 
paid. *iitpiRracliciEi eh- re-fund Suar+i'rtEttd. 
Mail order lixlav: 

NELSON-HALL CO.. Dept. 6EW-2 
325W. J a ckson Bl vd- Chicago 60606 

A BUSINESS OF YOUR OWN 

^REPAIR HYDRAULIC JACKS 

hi tarn while you team at (w** Million* d jam m [» and *tfo wmc# 








stations, frutVug |nm», Stuff shops, rijg^s. and l*wj ne«a 

tervitirtf . . . most OF which fflu Can r*3 in tft (tpjn We Show jflu 
now Start spare time in yflut basement At g-jrdR-e B'2 oppvtundr far 
-T*ehMiKi ACT iww: writ* , w fBfBw in 4 In* bgnui eft IF 

HYDRAULIC JACK REPAIR MANUAL CO. INC. 

A. P. n ioi l • *t AT tn i U iNt, M, V . tan* 



PROFESSIONAL 



U 0 NAL UPHOLSTERY 




AT HOME! SPARE OR FULL TIME * . , 



MEN & WOMEN ALL AGES! w i« ir„ twh ne fc*r»- 

!□ «e pJitliler chain, -diva ns, laelitooli, HI tu riwliirt hr BIG 
HONEY in spare or lull trine. No n peril nee Jieedetf, ih age or 
educalicnil Itmrts Wc show phi how and provide EVERYTH IH6 
oeetfed 1o stem ( I J Hoine tr n nirtj. menitf ill ill 

twali and fi bit furniture Irts for prirtiie. 1,3} free supplies, 
Irames ami mileiiili to bwtld ttM avdti el lumrtdrt, yours to 
keep or wll, Wnce TODAY for big lf« upholstery ««* r boot Ho 
eblhtalion', no ulesnun will call. Velerm Xporowd- 

MODERN UPHOtSTEHT INSTffUTE, Bffll EPM.Orwp .Calif, 92€69 



piiiip DRAINS pools, cellars, laundry tubs 
rumr IRRIGATES - CIRCULATES - SPRATS 



Heavy duty ball bearing pump. Ml metal, rust 
proof Type XS, itainleS^ shaft. USE Vi HP or 
larger. 1 HP 1,200 GPU GO' high or 3,000 
GPH 25" well. 5,200 GPH max, 1 U" jn : 
l" out. Belt or direct drive. 517,95 
fc r Type ? won t rust or clog Bronze bear- 
ing. To 2.400 GPH, I" ih; i-Yout. 111,91 
p'edcash with order. Money bick cuaraniee. 

LAHAWC0, Box 40, Belie Mead, N.J. 08502 





MJW jor Mr 



OWJI I Time wmnt Dl»n miliblt Utpk- 
mi (riven. Jeb brlp Thny«eJiplN of roe, 
eeiOfuL ur-NiL^Ltej. UL'R till T t A J4 ! 5#iwt 

iiim^ns riSV-tafla .» 



I , , NATIONAL SC HOGS. OF MEAT CUTTl 

Ifopi. ItO-l* Toledo. Q*do d3Wd 




TRACK TRACTION 



STRUCK CORA, Dept. PM 54, Cedarburg, Wli. 53012 




Home' Be V Motorcycle Mechanic 




Runs Cm 3t O day Woh- pol luhncj Rugged 
Attaches eas'iy SEm^le to operate _ 
pedal. (Jowcf or both Rortpe 15 to 50 miles 
Order on,V // your cyc/^* nos hand brake 

SEND size s; N Y.s. dtnlt ind, 6^ - Ih 

SPECIFY FOR HIKE B* TRIKE ZS’d Mult K<4>n- 
»ny C O D. brder- Satiny H«| m*l. 

Available LMlMv 
PALMER INDUSTRIES Dept. A. 

P.O. 70? U n i £i ,1 Sblinn, Indicatt N.V. l)f« 



LEARN GUN REPAIR 

at home in spare time — qurcJcfy 
Send for book for full fuels 

APPROVED FOR VETERANS 

-MODERN GUN REPAIR SCHOOL 

— — Dept, FMn, 4225 N. Krown Ave- 

stonidikr Arli. *SJS| 

I Training Gunsmiffts Since 1946^^^ 
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The bargain hunier 

r i AvAHti Oi nprntl 



LAWN MOWERS 

FOR FUN & RROFIT1 

FBifinlUDK tt£M IltDfl* 
boo* bj F. 
girts ton ihe kno*l- 
fdM titled nwdw^n 

OVEfl 12$ ILLUSTRA- 
TIONS stww lw« to 

iroublt: shrW*. repiir 

rarhuRtori. ertiliwi. 
halanrt *rnl lb*rp™ 
glades, fltr. Esplnidrd 
_JldunlnRS are tXMMfrflbr 

lMaTRUCTIONS U COV£R feel. rulirjf »fld 
rider raowe». profit I? e fttid ro«ll*» 
milmeniHr. he? to identify brand 

where 10 ohtiin T*plKWt«rt p*Tii, 
Itnw to buy mil uee ■ 1 l*wm m*n. 
Fritndi mlf HO It WO |H > Bl 

lawn irumef*. Try Lhc H ^ 
UtVN MO WE It REP AIK HuSb (mis 
(g.-tf plot 5<Jf hand ling on IO-d*y 

EMERSON BOOKS! INC. Dipt, 
fcucha nil. New Ydrk 1 03 1 1 




■DETROIT *PPR 0 VE 0 | 

pickup ' 

TANKS CfptL 

Original equip- t^NKS 

merit type poly- E1 . . . 

now available in auxiliary tanKs 
tor pickups. Increase gas capac- 
ity 40 gals. Far superior to metal, 
complete hidden, no booy 
necessary. Easy 1 Hour installa- 
tion— Truck discounts pay tor 
tanks In a short time. Two tanks, 
brass valve, hose, compiete- 
Meets Federal Regulations 

PICKUP EQUIPMENT CO, INC. 

Pe^t. PM-5T4, P.D. Drawer C 

He will, lens 7671 0 

CALL TOLL FREf 800-433-2366 



Factory Closeout! 

AIR PISTOL $£95 

(with Free con of pellets 1 V ppd- 
SRoots both points and darts- This line. Mil 
nude ,17? oil. Gannan air mitol ia lost th* 
ticket for Uriel 
or Varmints. 

Aecwnta. No C02 
cirtrid£« to 
replace- either. 

One* in A lifetime 
bargain. Order 
several. Supply 
limited. Onfr DP*- 
^ Secret leather hioislpr «■« - 
600 Deluxe Pellist£,jp.40 PPd 
20 Steel Darts, |2-00 ppd. 

AIR PISTOL. Pept. RM-S 

4S S3 Hurttmfltpn f^SSSE' 

Lai C*l.f. 40033 _ 





NEW OESIGN 

SHARPENING 

MACHINE 

(.OW COST • HIGH PROFIT 

NOW. tou con nvfckly sharpen • Hand S»** 

* Circuit Saws * Knhiei *Set«tK* *1ceS*alrt 
» Chain Sjwi * RuHry M ewer Blade* ■ H#d«* 
Shflari - T(H)I» * Cllppff P*p«fr Cullen, 

DO a mOr* professional snarperung Jfib arm 
mam* mo»e money semnQ y^ ur comrtlll, ' lt T 
Comps? i& laElory sttioohngi and dOOKitionil 
aids Write lor literature 

TREYCO 

PO. Boi2»6'A 

North T^*w««U. N T. WT» 



Just a few 
steps and . 



quick 




110 VOLT AC GENERATORS 

SSTiSS? 

powrr ( «lv Ov.t 13.000 '* JESS 

r.itarank4Nl Six monthri. I .-IJ< «>« 
* 75 . 00 - :MMM>-walt sue. SO: 4 IK.kT.wjiI 

ilAl.HO; seW^srlied X m- a * ***? 
no b4tScric*-JtT2CKJ,wall SSS OO; XU-Ofl- 
win *1 a l.OO. all poMprlil. 

TOOL POWER® patent pending 

I IS volts IM .MHXt willA. 30 smps fT^rt 
yuur rmr't fliicmatnr. Guaranty SO 
y^ari*. Tnjtatl in ten -nlnuU'A- ■" 

111 oaw^r Uwti. A«T w,>ldin«. **"1 &*««* 
i-hdrstnir- Any Ilk* device hy any 

t„ an inirinieom»nt of our 
All ooplom »r* Hdlli OO 

Bqp Invrntur anil Etpk'rlW' t- SJa.OO PW 
( 4 IQ, AHWrti™ 'It'ilrr |al»n- 

VlfiDEN flRMA BUT COMPANY 
P.0, BO 7160 PM. 2821 Mays 
Amarillo, Ttisat 79109 



Think of H I A few quick slap 1 
your* Flying — at he* a* o bird. 
New you cun safety enjoy Ibl* greet 
new opart — Harm Glidirm ■ — - kyl 
safety besim wilK olrwarlky equip- 
ment. Pree-PIlpht Offers a proven m- 
polio- type hong ^ th * h, uh* 11 

quo Illy. You con poy mar*, but yov 
cuil ' t buy barter. Wiite for free cota- 
| 0fl ck send J5.00 for cemplele set 
0 1 plans. Freo-Fliohi SyiNim, 12317 
Oladsian* Av*., Sylrnor, CA VI 342 



Dealer Inquiries Invited. 

DIGITAL; THEORY. DESIGN. 

CONSTRUCTION 

LOGIC 

NEWSLETTER ' 

SAMPLE COPY *1-00 
logic newsletter 
poa 252 

WALOWICK. N.J. 074fi3 




-* * NEW STANLEY STEAMER 
STEAMS AWAY WRINKLES 

Tt-rrlftr for Irr-^ht-Tl InE *11 
pJii-L -41 B4 wUH 1-lnt Uniih * 

P ~“* JA"MICHtlS COMPfKT 



w* 



[build YOUR OWN CANOEj 

wCKJCi ftC*-JVA» O"! 
j fuc'OR ' 1 MO'-Dttj 

I Fr»m 

i As Lew Ai 

i s 59 m » 

!«W» muCRirt. i«c. "’““j 

■ex KW79 + J 





GENUINE ITALIAN 
LOCK BLADE 




FREE Iff POWERFUL MUSCUS FAST* 

Fantaitie New DiKmiiSrips in Jin M‘« n « "J 
bndybuildini, Now. io |Iie grurasy af yaor 

Im*. j r mil hud win 1 a iB asaLi -, s 

crti u 1 museies U arms, ehert, sh * u Jf (r * 
logs- team socret* on wwMijJh w d 
vl th ul I r* - m a diern rati i*odi--f «t h « u its 

Guaranteed! Send f> 9r fro e bniOllOK, J Ji n 1 ' M r *■ 
Bodybuilding. y&5-Ml. OeirbPfn. MUL 

41111, * 



beat soafkng meat prices 

RAISE TROUT A CATFISH IN VOUfl POOL 



5QUTH COAST TROUT A 04TFI$H F4RM 

BLDG. “V' 



F.O- B« HIT. Ill It 



, Cat if. 9D308 



ALMOST A 
FOOT LONG.' 



1 i. X i. 




^ ^^rvx. polisried quality blade opens inalantly 
and automalically loch» securely into ganuinc 
horn handle. BUILT TO LAST A LIFETIME t 
Reg S£i95 ITALIAN LOCKBLAOE, Dept. PM-5 

1^^ 



S M5 



L IIHbinn ' "r -- -Art-, 

pppd 45^5 Hun 1 Indian Dr So Los Angeles 9003^ 



I L L TOI* 

a III I" 



WATER "*«* to “ lUi T 
WATER III£ ' w * 

WATER S 1 .OOgpi 

WATER lAMil 1 1 1 I » 1 

i 1 a 1 1 ■ 11 II 



iTMHiL _ 

□ EEPROCK CO. 
n R F l. I K a . F A L A ■ 3n ET LJ 1 



ONLY *2 75 tach 




9" tWerafl Lenith 
5" When Closed 

* Sharp and 
Tatigh 

• Stainless 
Steel Blade 



Locks into 
position to 
prevent acci- 
dental closing, 
ftaior sharp 
tough stainless 
steel blade for re- 
liahle use and ham, 
\ong service. Money 
back in 5 days if not 
satisfied. Send $2 75 
plus 250 to cover post- 
age and handling. 

WESTBURY SALES CO. 

P.O. Boi 434, we st bury, N.Y, 
11590 Oept. L-5-PM 



^£B GUARANTEES IMMEDIATE, LASTING 

rupture relief 

I OR YOUR MONEY 
BACK IN FULL ! 

f Efl PT J IlfcnfffT. Mfpfr (f g. frfcV 
iWrtls moil tfljpjrt aid Wiv 
J iH*tt s! stdoc^t ism'll rupl^e Ef 

r tfludftfir m&i. nun ».ni- 
30 din faf ivtund! ef jHfrcftaH pitt 
I Bri « b<xE.vn CPE. 

TO IHB otH FII-5 Hjfi n It** , i t 

DUNE-BUG 




bvY - Efl»E. pncH On 
*"H. H>[-nn J 



•*4p 

[ Sind 12 for DUNE -RUG pki u: 

J Hdk 387 PS, Atuu, Cl, 9 1 702 . 

| Ph t2IJ> 334-0334 




SILVO * 

BRAND NAME. I' 

TOOL i 
CATALOG J 

Thousands! 
of exciting! 
tool values!' 



Slangy. ihu. Thar. Wtn, Q.ute*. 

c£^17h "Ctiv P "t*' * “ u ° ! - *■»»•**. 

^nanm-iitec*. Hockwpii, Hi# Ion VriP.Ar.n 

"j?* *WFClAn.pV. IW^L 

eihr* HlEmnitJy A cl - 

vrrlibd drindi «f TmIi 1 

®* n d II M fflf OW F blO lSB AUa hull 

nt»l»g today ^ 

STIve hardware Ct. T PM-74 
107 Wirnu t s t p _ Phi ia d e rph i a. Pi, T91Q6 




PUNS AND INSTHUC 
TIONS FOR 

Go Kart 52.00 

Mini Bike $2.00 

Mini tar $3,00 

Pedar Boat $4.00 

12 " Sail Boat .,. $4.00 
Snowmobile Sleigh $3.00 
Mini ieep 53.00 

- Mini Vr 9 UrEuc Pipit, 
OgitrC.r u. Box 02 
Chizy. S.y, I2»2] 




Build POPULAR MECHANICS 
little CARRIAGE HOUSE! Sim- 
ply great! A back-yard building 
that isn't an eyesore. Sty/ing 
blends in with most homes. It 
will take your mower, lawn 
furniture and tools— or the 
kids' overnight guests. Use it 
as your shop or home office. 
Overall outside dimensions 10- 
ft, 4 in, x 12-ft 4 in. For one 
complete set of plans send 
$3.95 to POPULAR MECHANICS 
Dept. FA, Box 1014 Radio City, 
N.V. 10019. For two sets of 
plans (you may need one for 
your local building depart* 
merit) send $5.49, 



Known io Afeml FREE Srochne re- 
veals Self- Defense Techniques, 
Send <o: Universal. Dept. M fr 

*j_Qic 393 Cd,Dgtrpi;i.M J fc*i- 4 a 239 HC 



HEARING AIDS 



$AVING$I ™ w ,, Ti 

SKZ t Y D fECT * up 

Wo Soldp^by 



in I..., wuvnen. aoi 

All MAIL on home TRIAL. 
Catalog, Write: MMUtlfT¥n II 

ftp-. ,5530 LooBdon A™ 

Sepolvedo, Col. 91343 





grandfather clocks 

SAVE 50 % 

BUILD YOUR OWN 
FROM OUR 
SEMI-ASSEMBLED 
CASE KITS 

»t i'r «»* ONLv 
er COMPLETELY 
CRATTtD 

fUi! Hijo, iiirmblin 
eiFrfully fittrd l„d rtine d 
by Ik per i# nerd cibjiri. 



itV impartid 



^Uirwd.J 
* Biah.rH 
■ Tubulif 



* *tili for wr i _ 
tlochi ivillablr 

* TtPpIllf, i tiu pH iii 



H, DeCOVNfCK $ SON. 
(MX BOi 60, Dept, M54 
Alamo, Calif. 94507 
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FLEET TESTED OVER 1j 000,000 MILES f 

m Uad wcNd ThtfE v\ ah I 
typfi d vehicles ideal Cl 

SHOCK ffi 

UIIUUIl )fld Safe, fiinuirct iin rl | 

ADVANCE HESEARCH CO. 

J 



ia j iw «ew u, 

• "U COCK BOAT Mw 
tLS. Wr 1 1(9 oner you 

* 0 mpl*h 1 1 nr of nu*.J- 
ity hutin 0 

SEND Foe Fill 
LITEMturi tUDAV! 

RIVERSIDE canoe CO. 

9.B. m S SjS-fE, BJBEillii , CH1F. KMT 

u«ITY#SPLin» 

ENOS WOOD SPLITTING DRUDGERY 

New low cost COMPACT MODEL , , for 
I farmers, camps, cottagers. 10 ton 
1 ram, z cycles per min., splits 
logs 25* * is*, carried In 
r ^car trunk, placed up- 

295 rE $ h t or hung for stor- 

with gas and oil^ 3 £« For details write; 
TOWOiDNEFitNG, INC,, flepl, f. Bh HS P^U, Q. CJS6 




snd safe. ReqLir«t no 

IRdlODPlK tu| j« ^iiis. in 

ADuUUDLlli Swd uoo 



00 ^ 0723 . St. Lvurs. Mo 63103 




Works enry umoy day at no cost! 
Used all over and parts of 

j Europe. E i sy to build from readily 
available mattrtih. All nerrssary 
PLANS, I wtb variations). Send 
S3.9 5 wnfh name, add r«i, & Zip to : 
Norway En^inaeHiig Co , Dept. P, 
2770 Pontius Avt, 

Lo* Angelas, CA 9DD2S 



‘DUfi FDUNDRYEm ,r BLAST FURNACE 

siNCerajs 

4^cCS I JtoWOfi***, StJhjaK, IflTon. 
j ’ " l-an, etc. Maltt- your <,nn 

CAftliriKB of any metal from 
fl »t Iron, d™i to trul 
Jind rlllc- AvilHh]« to FlErl 
£r?n* 1 W to SU-l Ibi. turn 
RRASS. Cum pi rf e until 
furniihrd *iih mil aljyjis. 
- 2 L PtJnd tor rlrctilar, 

^'^ SPECIALTIES C0. p INC, 

° ept *** MiddhW 

w I BWI f/t *3 562 




INCREASE YOUR GAS 
MILEAGE UP TO 20% 




NOW ONLY 

$795 



Easy 

to install ^ 

ifvi Domestic or foreign car 
■'educes engine wear 'prevents 

oil dilution * quicker itam*flk*r* 
fuef eliminates engine Jerking at 
all speeds ‘smoother idle ‘alfow* 
full fuel flow ’reduces carburetor 
ivear “no special tools necessary. 

Send check or money order we 
Pay postage, hand(mg,NoC.O 'o.'s 
Cpn$umer Products 
_PO_ mx 1 48 1 - DALLAS, TEXAS TSlZt i 



fu*, AIR FORCE, TOYOTA MOTORS 
4 MOST JAPANESE CAP MAKERS 

M ASTRO SHIELD* 

' World s Finest ' Auto Polish 
A srnjit quart pet a car up lu M monlhj 
euaranieed brilliance and prole chan. 
ZAW** ****& •■■nr, 

NOHD VISCOUNT CORF. 

^pt: PM-54 t Brooklyn. New York 11230 



MAY 1974 



173 





POPULAR MECHANICS 



r 



CLASSIFIED ADVERTISEMENTS 

? Rate; $2.20 per word payable in advance each Insertion. Capitalized words— 750 per word additional. 
3 Minimum insertion ten words. To be inserted under the proper classification, copy must be in our 
» office by the 10th of the second month preceding date of issue. The next available issue to place 

2 * an advertisement in America's No. 1 Classified Section is July. The closing date is May 
10 th. Send remittance and order to H, E, Kappel, Popular Mechanics, 224 West 57th Street, New 

remittance payable to Popular Mechanics. 



1 

3 

■» 

C 

S 

m 

* 



POPULAR MECHANICS I 



i 

z 



m 

J 



WHEN AHSWfft/WG ADVERTISEMENTS PLEASE USE THE ZAP CODE NUMBER 



AUTOMOBILES 



'"BREAKER LESS CAP AC ATI YE DISCHARGE 
IGNITION. Eliminate tune ups— plug 

changes— forever! SPECIAL- *64-95- 

Custom-fitted. Guaranteed 50,000 miles. 
Brochure. MAGHE-TRONIC*. Box 15295, 
Phoenix. Arizona SStfGO. 1 ' 



WANTED: f Will Pay Cash for Old AUTO- 
MOBILE SALES CATALOGS {like you picked 
up free at Auto Shows!). Also Want Au- 
tomobile Photos (Tors). David Fie hen, Box 
11, Babylon, N.Y- 11702 Telephone; (516) 
587-3332. 



GAS. As Much As 37% MORE FUEL Out 
Of Every Gallon Of Gasoline You Buy. Mini 
Turbo-Charger installs in seconds, fits all 
American and Foreign cars. Money Back 
Guarantee. SI 4,95 postpaid, J. A. Smith 
and Company, Dept, 2J, 23-17 21st Street. 
Astoria, New York 11105. 

24fe MILES PEA GALLON with > big 
V-fl. HOwT InfO *3,90. Box 32. Highland, 
Mich. 48031. 

POINTS And Condensers, Heavy Duty 
For All U S. Cars, S3. 00 Per Set. Number 
Cylinders, Year and Make. Hulme, 932 $, 
High. West Chester, Perrna. 19380, 



AUTOMOBILE SIXTY SECOND TIRE FIXER. 
No Tools— No Jack— Dealers invited. Sam- 
ple And Details $3 98. Trial Case S30Q0 
Postpaid. Warns. 6922 Congress, Detroit, 
48207. 

GAS THEFT PREVENTED By inexpensive 
Whole Car Protection. Free Details: 
Kellero. Box 6197, San Jose. California 
95150. 

CAPACITIVE DISCHARGE IGNITIONS. DIS- 
COUNTED. Rodgers, Son {PM), Box 3583. 
Anaheim. Calif, 92803. 

NEVER POLISH YOUR CAR AGAIN! New 

Product Restores and detains Finish In- 
definitely. Guaranteed. Send $7.95 Today! 
Rolls Royce, Bax 11608, Santa Rosa, Csl, 
95406. 

~"*AVE GAS! up toVmi'Per Gallon] New 
No Cost Patent Pending Easy Carburetor 
Modification, 100% Guaranteed! Instruc- 
tions $3,00. AM.S.. Box 486-E, Qsseo. 
Minn. 55369. 

SAVE GAS modify Carburetor. Easy instr. 
$2. ' Astro 1 '. Box 275. Thornhill, Ontario, 
Canada. {20021 

GAS SAVING TIPS proven methods guar- 
anteed to increase your gas mi lease, 
SAVES you money! *1,00 — Armstrong, 1300 
Wortort Blvd., Cleveland, Ohio 44124, 

PATENTED License Plate Security Lock- 
ing Device, for Sale or Licensing, 
James Syversen, 402-45 Street, Brooklyn, 
New York 11220. 
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MIDGET CAME 



"STANLEY STEAMER MINI ENGINE" 2-4 
H.P. with Piston Valves and Stephenson 
link. "DETAILED BLUEPRINTS'* ll&.OO To: 
W. J. Ryan, 1912 Sunset Ave„ Waukegan, 
lit. 60085. 

YDUR AD IN POPULAR MECHANICS WILL 
BE SEEN By More than 5,000.000 active 
buyers for your products and services. It 
costs only 12-20 per ward. And If you 
wish to run all or part of your ad in bold 
capital letters — you can do so for as little 
as 75 1 per word additional. Act now! Send 
your Classified ad to: POPULAR MECHAN- 
IC*. CLASSIFIED DEPARTMENT, 224 WIST 
57TH STREET. NEW YORK, N, Y. 1Q0T8, 



AUTO SUPPLIES 
AND EQUIPMENT 



CORVAIR Parts— Save! 250 For Large 
Catalogue Clark s CORVAIR Parts, Colrain, 
Mass, 01340. 



NEW GASOLINE-SAVING DEVICE!! Easily 
installed, transferred fall cars, trucks}— 
$9.95 — Details, illustrations, Sunnyside. 
Box 165-PM5, Lynn, Massachusetts 01903. 



AMAZING GAS SAVER For All BIG Ford 
Products. $4,00 Postpaid, ATOMIZER. 502 
School. Clarksdale, Miss. 38614. 

""SPEED-THRDTTLE CONTROL for your car, 
20% better mileage, effortless luxury, driv- 
ing safe. Releases automatically by touch* 
ing brakes. One hour installation bn en- 
gineside firewall, *17.95. Performance, 
422 Sanford Rd„ Westport, Mass, 02790. 

"CAR AND BOAT POLISH” Last up to 30 
Trips through Car Wash. Send S3. 00 for 
18 month supply plus 50 $ postage and 
handling charges — or Write for Free Sam- 
ple. Money Bach— Written Guarantee, 

Thomas E. Robinson, 1985 N. Cardigan 
Pl„ Hoffman Estate, 111. 60172. 



GASOLINE SAVER— PHASER— Guaranteed 
to increase gasoline mileage up ot 25%. 
Patented and test proven. Easily installs 
on any car. truck, etc. Send $19.95 ppd. 
PHASER. BOX 2084-Dp Pasadena, Calif. 
91105. 



VW OWNERS' Save. Repair your own 
fuel injected engine with our computer 
sensor analyzer. Identify bad computer 
sensors, Improve performance and mile- 
age, Information 50C. refundable with or- 
der. Energy Engineering Consultants, Box 
10147, St. Petersburg, fl a. 33733, 



ANTIQUE FORD PARTS. Illustrated Cat- 
alogue $1,00. Mark Auto. Layton. New 
Jersey 07851. 



MCTALOY Ring Valve Job while you 
drive. S6-00-Twa-$11.0Q, Guaranteed, 
Andris. Box 34237, Department 226 C, San 
Francisco, California 94134, 



ALTE R NATCH /Gene ra tor Rebu i I de r's 

Course; includes Tooling & Test Euulp- 
itierrt: Write: Hedelund Engineering, 

P-0- Box 2127, Sepulveda, California 91343. 

41 RM ASTER Gas Saver fits All Cars, 
*14,95. Airmaster, Lenora. Kansas 67645. 

PARTS: Army jeep and truck parts. 
Spare Parts & Equipment Co., PA Box 
751, Lexington. Kentucky 40502. 

IGLIT Continuously indicates Ignition 
Performance. Helps Tune too, Q-ARC, Box 
47876, Los Angeles. Calif. 90047. 

" (DEPENDABLE Service Since 1*91). . . . 

RING Valve job $6.50 (Two— $12 001- 
Guaranteed! . . . MCTALOY. Grantham, 
Penna, 17027. 

REVOLUTIONARY Auto Air Conditioner 
You can build for under $50. SAVE GAS. 
FREE Detailed Information. Space Age 
Research Co.. Dept, PM 5. Box 77Eu 
Columbus, Indiana 47201. 



ENERGY CRISIS MOTORING An interest- 
ing and Informative Publication for the 
Concerned Motorist. Send $4.00 To — 
CASHIER PUBLICATIONS* P-0- Box 791. 
Hillside, N.J. 07205. 



FREE TUNE-UP CHARTS And Catalog with 
every Order $2.00 Value. Power Pah Tune- 
Up Kits contain heavy duty ventilated 
Points, Condenser, Rotor, Lube, Guage and, 
Full instructions. 6 Cylinder *6,95, 8 Cyl- 
inder $8-95. High Performance $10.95 add 
SOC handling. N. J, Residents add 5% Sales 
Tax. Power Ignition, P. 0. Box 711, 
English town, N. J, 07726, 

HOMEMADE Vapor Injector, Increases 
Mileage. Instructions. $2.00. VJdmar 
Craft's, Freeburg, ILL 62243. 



"humble HUMMMER" New Process for 
Balancing Wheels ON CAR. Safe, Simple, 
Sure. Swift, Repeatable Kit includes easy 
illustrated instructions, lifetime tools as- 
sorted weights for 8 wheels. Car Kit/ 
$13,00. Trucks/*! 7.00, postpaid. Specify 
Rim Types, Regular/ Mac. King Arthur's 
Shade Tree, Box 6. Moss Beach, Calif. 
94038. 



DON'T OVER SPEED. Electronic device 
quickly installed— signals at different 
speed settings— Complete plans. $3.00 — 
Unit, $39,50. Akron Products, 735 W- 
Exchange. Akron, Ohio 44302. 



TOWING Rig Complete $395.00 Jeep 
Winches $99.50. Steam Cleaners *297,88, 
BEJAY, 4144 Glencoe, Venice, Calif. 9Q291. 



GASOLINE From Trash, info 250- Doyle, 
310 Glen ridge. Montclair, New Jersey 
07042. 



THREE Descriptive methods for fast and 
safe gasoline transfer. Send *1.00 tO; 
Cashier Publications. P.O. Box 791, 
Hillside, New Jersey 07205. 

nH nert ungtl 
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THE Real Gas Saver, Operates Light 
When UsinjK Excess Gasoline. $14.95. "50 
Ways To Increase Mileage 460% M $5.00- 
S pace man. (XI. Box 1604$. Kansas City. 
Missouri 64112. 

FREE! LEARN HOW TO FIX TOUR CAR, 

Learn '‘HosvTo Do a Major Engine Tung-up, 1r 
or J 'How To Fix Your Ignition, Engine, 
Brahes, and Front End BERG WALL COLOR 
— SOUND FILMSTRIPS are available for 
your FREE use at thousands or Focal 
Schools or public Libraries, Complete in- 
formation from BERGWALL PRODUCTIONS. 
I he,, Garden City. New York 11 530. 



MOTORCYCLES, BICYCLES, 
MOTORS COOTERS 
AND SUPPLIE5 



INTELLIGENT Motorcycling. Expertly pre- 
pared 64 page illustrated booklet, ex- 
plains all about fun. safety. Economy, be- 
fore you ride. 50C. Pabatco, Sherman 
Plaza, Athena, Or, 97313. 



CLUTCHES, Brahes, Couplings for Bikes, 
Karts, Recreational vehicles. Tree Catalog. 
Globe Transmission. 3354 Clearfield 
Street, Philadelphia, Pennsylvania 19132. 



HONDA, $25,00. Other bargains. Send 
50 C. Mato rsc cote r, P443. Send, Oregon 
07701. 



MOTORCYCLES, Accessories! Bicycles, 
Motors! Discount Catalog, 25C- Lorenco, 
Danville, Illinois 61832. 



MARE Your Bicycle Electric, Plans $2.95. 
Kiel! art. 1 30 Drake, South Sen Francisco, 
Calif. 94080, 



BICYCLE PARTS catalog. Gold mine for 
hard to get foreign and domestic parts, 
toots end accessories. Send $2,00 for this 
big 8Vz x 11 inch 160 page catalog. Re- 
fundable if net completely satisfied. 
Wheel Goods, Dept, J. 2737 Hennepin. 
Minneapolis. Minnesota 55408. 



GAS Motor Attachment for Bitvcles, 
Plans $2,00, Go-Bykco, Rotbsay, Minn, 
56579. 



GO-KARTS Factory direct low as $19.95. 
Send $1.00 for catalog and complete set 
of plans and drawings. Schmieder Motors, 
FTP #1, QcylestPwn, Pa, 18901. 



WOW’!! TRAIL-BIKE PLANS $1,00, MAKE 
YOUR BICYCLE ELECTRIC Ride 54 Day. 
Plans $2,00. Mr. WIZARD, Box 204, 
Roselle, Illinois 60172- 




AVIATION 



HANGLIDER Of RECTORY; Plan Catalog 
samples: magazine, newspaper: Self- 

Soar Association,. Bax I860, Santa Monica. 
California 90406: $2.00. 



BUILD- — One-Man Jet helicopter. Easy 
Inexpensive. Detailed plans, drawings— 
$5 00. Heiicraft, Box 7153. Baltimore. 
Maryland 21218. 



HE A Government licensed aviation me- 
chanic, Practical training. Free Informa- 
tion. Aero Mechanics School. Dept. PM- 
Municipal Airport, Kansas City. Missouri 
64116. 



AlRBOAT Propellers, Engines. Hubs, 
Mounts, Supplies. Corvair, V-W Conver- 
sions, Removable Aindrives. Cata'ag 

$1.00. Banks-Maxwell, Box 330l£ 

Ft. Worth. Texas 76 1 05. 

JET Engine Plans, tnfo 25C. Doyle. 310 
Glenridge, Montclair, New Jersey 07042. 



ALL About Ballooning, Handbook $3,00, 
Aerostation, Box 141 , Long sault, Ontario, 
Canada KOC IPO, 



AVIATION SURPLUS BIG CATALOGUE 

$1,00 frefundab'e). Box 1 PM 2, Spring 
Grave, Penns. 17362. 



HANG-GLIDER designs. Wright Brothers, 
Chanute, Pilcher. 5 2 . DQ Catalog 50C. 

Conover products. RR-1, Toddville. Iowa 
52341. 



BUILD A "FLYING VOLKSWAGEN!" The 

Teenie Two, an all-metal plane. It's a chal- 
lenging project made from materials and 
parts that are readily available in any 
rneta I -products shop. Package includes a 
booklet of instructions plus the plan 
sheets. Price $35.00. Send orders to 
Popular Mechanics. Dept. HE. Box 1014. 
Radio City. N.Y. 10019. 

space, rockets 
AND ASTRONAUTS 



AMATEUR ROCKETS— Two Mile Flights 
—Free Information. LBJPM, Box 158, 
Duluth, Ga. 30136. 



FLYING Saucer that Really Works. Draw- 
ings $5.00- iOQ Horsepower Small Vertical 
Wind Motor, Drawings $5.00. Gravity 
Motor. Drawings $5 00- Spaceman, fZ), 
Box 16046, Kansas City. Missouri 64112. 



HOVERCRAFT 



HOVERCRAFT Plans, All sizes: Tasted 
designs. Photos. Information: $1.00, 

Universal Hovercraft. 2611 182nd Place. 
Redondo Beach. California 90278. 



AERO-CAR Amazing Hovercraft built eas- 
Sly with ordinary tools. Lawnmc-wer en- 
gine power. Carries one man plus. Hov- 
ers. flies forward, backward. Sideways 
oyer land/ snow. -water. Complete construc- 
tion plans and brochure. $5,95. Aero- 
Projects. Bax 5I1BFM, Clinton, New Jersey 
083 09. 



"YELLOW JACKET"— an air cushion ve- 
hicle! Hovers at 5 inches on land or water 
and goes up to 50mph. Plans available Jar 
$15.00 from Popular Mechanics, Dept. HE, 
Bax 1014. Radio City. N.Y. 10019. 




BOATS AND TRAILERS 



BOAT KITS— PLANS AND PATTERNS— 
FRAME KITS: World's Largest Line. Over 
30Q Designs for the Amateur Builder in 
Plywood, Ferro Cement, Faam Fiberglass. 
Send $1,00 for Large Catalog Which In- 
cludes Cruisers. Deep-V's, Runabouts. Hy- 
droplanes. Trailer Sailers, Motor Sailers. 
Multi-Hulls, inboards and outboards. Also 
Available for $1.00 Boat Builders Guide 
and for $7,00 Amateur Boatbuilding with 
Plywood, Ferro Cement and Foam fiber- 
glass To: Clark Craft. 16-P Aqua Lane, 
Tanawanda, New York 14150- 



FIBERGLASS BUILDERS MATERIALS. Low- 
est Factory Pricer in Cloth. Matt, Roving. 
Resin, Epoxy, Foam, Nalls. Fittings. Send 
$1.60 for Literature {Refundable! or $2.00 
for Literature plus Booklet on Moldmaking 
and "How to Fiberglass’'. Clark Craft, 
16-PI Aqua Lane, Tonawanda, N.Y. 14150, 

BUILD YOUR OWN FIBERGLASS BOAT 

Over 1000 amateur built now afloat. Send 
$1.00 for a catalog listing $0 designs to 
77 feet. Power and Sail. Send $4.00. re- 
ceive catalog plus complete building pro- 
cedures -over 100 photos to Clark Cratt, 
16-16 Aqua Lane, Tonawanda, New York 
14150. 



BOAT-FRAME KITS, PLANS, FULL SIZE 
PATTERNS especially lor amateurs. Easy, 
proven methods include step-by-step pic- 
torial instructions. Sail— Jets— inboard 5 
— Outboards — Cruisers ■ — Houseboats — 
Hot Boats— Hydroplanes and many more 
from 8' to 49'. Also complete supplies and 
accessories — fiberglass, bronze screws 
and nails, hardware, sails, spars— "How- 
to 1 ' Books, Send $1.00 for HUGE NEW 
112 page catalog, GLEN-L 9152 MP 
Rosecrans, Bellflower, California 90706- 

CANBE Kits— Wood Canvas. Molded Fi- 
berglass— Free Catalog, Tra lie reft, Inc. 
Box 60686. Concordia, Kansas 669Q1 

FIBERGLASS Cloth and resin. World's 
finest cloth and non-run resin, at direct 
mill prices Flotation foam. Complete line 
of plastics, silicon bronze and brass 
screws, save 60%. No sales tax. Boat 
Plans. Catalog 25C, Freight prepaid. Stiles 
Boat Supply. Box IIP . Linden Ave., 
Mantua Heights, N. 1,08051, 

CANOES! Kayaks 1 Factory Direct quality 
kits, from $30.00. Many different models. 
Canvas bulls Strongest construction 
materials. Free literature, sportscraft. 
Box 636 -P. Allentown. New Jersey 0B501- 

FREE Catalogue— plans. patterns E Ca- 
noes. sailing canoes, kayaks. 14-17' trail- 
able cruising sailboats. Quicksilver. 255A 
Shamrock Blvd.. Venice, Florida 33595, 

NEW 1973 Outboards . . , Top Brandt S 
N.P. $288 . . 18 $418 . 40 $505 50 

$728 65 Electric $058 , . 85 Electric 

$1,098 ALL SUES , , SCQtWWcCu HOC* 
Parts . . . Handling 500 . Electra 
Marine, 610 Merrick Rd.. Lynbrook. New 
York 11563, 

FIBERGLASS Canoes, Kayaks, and Duck- 
boats. Many exciting models. Easily as- 
sembled kits. S49.95 up. Free Literature 
Riverside Canoes, Box 5595P, Riverside. 
Calif. 92507, __ 

FREE Catalog. Kayaks. Canoes. Plans, 
Kits, 36 models. Outdoor Sports. Box 
1213 F, Tuscaloosa. Ala. 35401. 

300 BOAT Designs, plywood, fiberglass, 
ferro-cement. Catalogs, Powerboat (2) 
160 pages, $1.50, Sailboat, 75 pages 
$1.60. Marinecrafl, Box 161-M, Brighton. 
Mass, 02135- 

CAMPEH5 AND TRAILERS— 

KITS — PL ANS — 

BUILD YOUR OWN RV with GLEN L Com- 
ponent Kits, Plans and Full Size Patterns, 
FREE CATALOG. Campers, pickup covers, 
fifth wheel trailers for domestic and im- 
port trucks. Travel Trailers, camping trail- 
ers, van conversions. SAVE! PREPAID 
FREIGHT SPECIAL! GLEN-L. 9152 PM 
Rosecrans. Bellflower, California. 90706. 

NEW. Plans end' Building Manual tor 
Folding Camper Trailer, Bolted Chassis. 
Details 25C- 0. Pennell, 9023 McNair 
Drive. Alexandria, Virginia 22309- 

BUILD FM'5 BOOKIE BUG' Based on a 
VW chassis! Smart -rooking with its gleam- 
ing red exterior, bu II d-it-y ourself |J Boonie 
Bug" camper is a smooth rider on the 
highway and a rugged mountain cat on 
back trails. Sleeps two adults with room 
to spare for one or two youngsters. For 
large, detailed plans and complete instruc- 
tions, send $14.95 to Popular Mechanics, 
Dept. HE, BOX 1014, Radip City, New York, 
NY 10019. 



PLANS. Canoes, Kayaks. 25 Famous De- 
signs. Catalog. Riversports, Box 1393, 
Eugene, Oregon 9740 1. 



MARINE EQUIPMENT 
A SERVICES 



SOLAR POWERED BOAT! Stamped ad- 
dressed number 10 envelope. Box 357 -B, 
lakeside, California 92040. 



FREE 112-Page Camping, Marine Color 
Catalog Laache & Joys, 1439 N, Water, 
Milwaukee, Wisconsin 53202, 



BOAT Kits, Molded Fiberglass. Save 
money-assemble youtself. Factory molded 
sections bond into one-piece craft, 20 
mod els -14' to 32' Cruisers, Runabouts, 
Sailboats, Accessories, motors, trailers. 
Easy terms, Free catalog, Luger, Dept. 
BC-74 3800 West Highway 13, Burnsville. 
Minnesota, 55337. 



MARINE Engines, conversions, parts, 
equipment, Catalog Free! Stokes Marine 
Industries. Coldwater, Michigan 49036. 

CONVERT Auto engines to marine. 6B 
Page Catalog, 50t. Lehman Manufacturing 
Company. 800 Elizabeth Avenue, Linden 4. 
New Jersey 07036, 



BERKELEY JET DRIVES $15 Take 3-25 
HP. List $168.00. Closeout $52-50 prepaid, 
Wif craft, 350 Whitney, Rochester. 

New York 14606. 
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ATHLETIC AND 
80 DY &U1LDING COURSES 



KUNGFU — Self defense, Illustrated in- 
structions, jam chow, 2129 Southport, 
Chicago 60S 14- 



KUNG-FU Free Literature, $1.00. Refund- 
ed Upon First Order. P.0* Hon 1755. 
Honolulu, Hawaii 96806, 



POWERFUL Muscles Fist! Free brochure, 
universal Bodybuilding Bon 4327-C, 
Dearborn. Michigan 48126. 



"GIANT Arms/' Or. Young. Revolution- 
ary discovery. Inquire. Gautho, Bon 
1769-A7, Chicago 60590- 



KARATE— Complete Instructions. Illus- 
trated. only 51:25. Bales Co., 650 Metcalf 
P.M.. Escondido. Calif. 92025. 



■'INSTANT'' Karate!! Develop Black Belt 
equivalency in 60 days or Refund! £2.00, 
Piienomini sties, Hex 281* Gresham, 
Oregon 97030. 



ARMS, 18-20 Inches in 9Q Days or Re- 
fund! Revolutionary Arms Specialization, 
$300 Complete!! Phenoministics, Bo x 281, 
C resham, Oregon 97030. 



MASSIVE Arms Fast!! Sensational New 
Course, $2.00. Greenllne, Box 627, 
Monterey. Park. Calif. 91754. 



NUNC HA KU, The Most Formidable Karate 
Weapon of Self Defense. Develop Skill 
Today, Send $10 per set plus 75£ handling, 
THOR Karate Health Supplies, Rte. #2, 
Harbor Springs, Michigan 49740, 



WEIGHT Exercising Equipment, send 250 
to cover postage for illustrated cataloe. 
Exercisirtg Equipment. P.O. Box 662, 
Holyoke, Mass. 01040. 



FEAR No Bully! Master Authentic Chinese 
Kungfu Unbeatable Techniques! Defeat 
Within Seconds Any Attacker including 
Giant Judo-Karate Experts. Free Details Bv 
Air Asias Greatest Master Leonefu 
(Ml 52} 111, Anderson Road. IPOH, 

Malaysia. 



KUNGFU Manual on Poison-Hand. Death- 
Touch $2,29. Manual on Fighting Like 

Cobra, Tiger, Dragon, Leopard. Snake- 

$6.25. Green Dragon KuncFu Fighting 

Society, 4350 N. Cicero, Chicago. Illinois 

60641, 



KUNG-FU* Karate, judo Books, Fight- 
ing Weapons, Films. Slant Brochure- $2. 00. 
Green Dragon Fighting Society, Dept. -PM, 
4350 N. Cicero, Chicago, Illinois 60641, 



SPORTING GOODS 
A EQUIPMENT 



OUTDOORS MEN” Free New Fishing- 
Camping Catalog! Write: Aubrey (A-25\ 

Normandy Beach, New Jersey OB 739, 



TRAMPOLINE Kit (Pit Type) G 1 x 12' Com- 
mercial Duty $165.00 Prepaid, "Two"* 
Box 706, Matthews, Worth Carolina 28105. 



TOT PAGE Catalog low direct factory 
prices, fishing. Hunting, Archery, reloading 
camping. Send $i r oo Refundable, Herters 
Inc., Dept. CPM, Waseca, Minn. 55093. 



FREE Wholesale Catalog, Lure Parts. 
Molds. Blanks. Reels. Archery. finny sports 
(ME). Toledo. Ohio 43614, 



ARCHERY Lowest Discount Prices. All 
top brands. Orders shipped same day re- 
ceived, Money-back guarantee. World's 
Largest Supplier. Free catalog. Anderson 
Archery Corporation, Grand Ledge, 
Michigan 48637. 



FREE CATALOG* Fishing Tackle. Archery 
Hunting and Camping Equipment. Lowest 
Prices. Cate la's Inc,, Dept. 3-22. Sidney, 
Nebraska 69152. 



SAVING'S galore on hundreds-of-thou- 
sands of major brand sporting goods, 1974 
Catalog $1,50 (Refundable). Jeff Nelson. 
531 West Vermont, Phoenix. Arizona 65013. 



CAMPING EQUIPMENT 
AND TENTS 

FREE Damping. Book of 3000 free sites. 
$4,95. Inform. Box 643, Grand Forks, ND 
58201- 

FREE Outdoors man's Catalog. Fealuies 
Outdoor clothing, boots, tents, packs, 
hunting, fishing, hiking Equipment, gov- 
ernment surplus etc. Satisfaction Guaran- 
teed, Write for free copy today. P i S 
Sales. Dept, P-5, Box 45095. Tulsa. Qkla. 
74145, 

CAMPING 



MAKE Big money raising Rabbits. 
Cavies, Chinchillas for us. Catalog 50C. 
Keeney Brothers. New Freedom. Pa. 
17349- 



PETS — BIRDS, CATS* 
HAMSTERS* ETC* 



PETS. Reptiles, raccoons, skunks, 
squirrels. Catalogue 25C- Trail? End Zoo, 

St, Stephens. S C. 29479, 

LIVE Seahorses, marine specimens, 
aquarium supplies. Illustrated catalog 
35c, Marine, Box 23158-S, Ft. Lauderdale. 
Florida 33307. 



ALL Outdoor Families should have the 
new 190-page Remington "Outdoor Tips" 
book, send S2 95 to Outdoor Tips. P. 0. 
sox 432PM. Bridgeport, Conn. 06601. 




FISHING, TACKLE* 
LURES 



HORSES* LIVESTOCK 



“HOW TO TRAIN HORSES” — FREE book 
tells how to break, train, make money 
with horses. Beery School* 1105 Pleasant 
Hill, Ohio 45359. 



ELECTRICAL SUPPLIES 



FREE CATALOG— Fishing Tackle, All Top 
Brands Plus Exciting Specialties Offered 
Only Here. Wetcraft In:.. Box 5510, Dept. 
PMCL Toledo. Ohio 43613. 



EARTHWORMS, LIVE BAIT 



BIG Profits Raising Worms Soilless 
Method, Three Oaks, Dresden, Tennessee 
36225, 



ELECTRIC MOTOR SUPPLIES! Equipment 
Plans! Modequip. Box 7266. Kansas City, 
Missouri 64113. 



BATTERIES, GENERATORS 



BATTERY Reconditioning Kit* includes 
molds, material. instructions. Apex 
Engineering. 31 OP Ramona. Atascadero, 
Cali forma 93422, 



EARN Money raising fishworms for us! 
Exciting details free! Oakhaven — 56, 

Cedar Hilt, Texas 751P4. 



HYBRID Red worms; 5000 * $12.00 = 

20.000 - $24.00. Postpaid with Raising 
Instructions, Brazos Worm Farms. Box 
4185. Waco. Texas 76705- 



ENGINES, MOTORS 



STANLEY STEAMER MINI ENGINE For min 

car, 2-4hp, with piston valves. Looks Like 
real Stanley Steamer engine. Blueprints 
510.00. W. J, Ryan, 1912 Sunset Avenue* 
Waukegan, Illinois 60085. 



FREE Literature. Profitable Business 
Raising Fish worms. Crickets, We Teach 
vdu how to Raise and Sell. Write today. 
Carter Fishworms, Plains. Georgia 317SO. 



FROGS* FISH* REPTILES 



$20,000 POSSIBLE Raising Bullfrogs! 
Details Free! Brauco-A, Box 696. Temple. 
Texas 76501 . 



WIND TNG Data. 275 motors. $12 5- Data 
Company, 512 Kensington. Kansas City. 
Mo. 64124. 



STEAM Engine Kits. Catalog-Handbook 
51.00. Reliable industries. New Baltimore, 
Mich. 48Q47. 



REWIND Car Generator fur 110 VAC. 
Power Plant Plans S2-00. Schmauss. 1228 
East Cass. Tampa 33602. 



HUNTING* 
GUNS* DECOYS 



PILL El GUNS for fun or serious target 
shooting anywhere. Giant selection. Fin- 
est models. Satisfaction Guaranteed. 
New 100 Pago catalog free f$l value!. 
Write ASH, Dept. 15, Grantsvirfe, WV 
26147. 



POULTRY & 
GAME BIRDS 



QUAILS. Incubators, cages, supplies 
catalog. Marsh. 14216 Brookhurst, 
Garden Grove. Calif. 92643- 



PHEASANTS* Quail, Waterfowl. Chukar, 
Turkeys; Eggs. Chicks, Started Birds. 
Poultry. Catalog. 50 t. Northwest Farms, 
inc,. Box 3003-PM. Portland. Oregon 
97208. 



RABBITS — CHINCHILLAS — FUR 
BEARING ANIMALS 



RAISE Chinchillas* Guaranteed income. 
Catalog 52.00 — refundable, DeShon 
Chinchilla. Route 2H, Roanoke, Indiana 
46783. 



$500 St 000 MONTH Plan raising rabbits 
tor us. Free details. White's Rabbitry-PM, 
Hudson. Ohio 44236. 



RAISE Rabbits Successfully by knowing 
Facts. 48 Page Illustrated Book describing 
25 Breads. Housing, Breeding, Feeding, 
Markets, Marketing, etc, 25 cents, 
American Rabbit Association. 36 Arbi 
Building. Bloomington. Illinois 61701, 

EARN $10,000 Yearly Raising Angora 
Wool and Breeding Stock.. Details 25C coin. 
American Angara, Malta 12, Montana 
59538. 



ROTARY STEAM ENGINE. Build with 
Lathe. Drill Press. Scale to Suit. Prints. 
Details. Photos. $5-00- Mize Experimental 
Engines* 8714 152 St, E., Puyallup, Wash. 
9 8371, 

machinery* tools and 
SUPPLIES 

CHAIN SAW CHAIN, guidebars. saw 

B aris, sharpening equipment. Top quality. 

uge savings! Free catalog. Special offers. 
Write today. 2ip-Penn, Bex 43073-A77, 
Middletown, Ky. 40243. 

THREE PHASE From single Phase. Par- 
tial.' 1 Full Power, Automatic Manual Start* 
Multiple Motors, Fast Reverse, 120 208 
240. Use Standard Available Parts. Com- 
plete instructions. 55,00. CONVERTERS, 
1 234 S. First. Arcadia. Calif. 91006. 

METAL Cutting Lathes, low as 533 85- 
Taig, 15048 Proctor. Industry, CalH. 
91746- 

SANDBLASTERS, 532 50—5749,50, Free 
Catalog— Truman. 1330 Market, 
Youngstown, Ohio 44507, 

SMALL Foundry furnaces. Supplies, Free 
literature. Pyramid Products. 3736 South 
7th Avenue. Phoenix. Arizona 85041. 

1400 CATALOGS Listed and Described! 
Sources for EVERYTHING Imaginable! 
Hush $2.00. MASTERLOG. Box 24413-LVE!, 
Oakland, California 94623. 

END Mills. Lethe Mining Attach mentsi 
Information. Potter, Sox 73. Cedar Rapids. 
I owa 52406. 

MAXIMA?* Unimat Lathes. Metals. 
Cutters. Micrometers. Catalogue 5GC- 
Campbell tPM]L 1424 Barclay. Springfield, 
Oh io 45505, 

itWtaMd «rrt pjfl‘ ) 
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MACHINERY, TOOLS AND 
SUPPLIES 

{Vtintinucd frum prcroffitp jHiftt ) 



COUPLINGS, Colors. V-Belts. Gears. 
Chains, Clutches, Teals* Bearings, Free 
Catalog. -Globe Transmission, 3330 Clear- 
field Street, Phi fade I phis. Pennsylvania 
19132. 



CASTERS And WHEELS, heavy duty 
swivel and rigid for carts and dollies. Im- 
medite Delivery, Free Catalogue. Caster 
Corpora lion, 4S31 North Da men Avenue, 
Chicago, ill. £0625. 



SINGLE Phase Runs Three Phase Mo- 
tors. Secure Electronics, 32 Warren. 
Waban. Mass . 02168. 



T2 GROSS Mixed Machine Screws $5 .95. 
5 Cross Larger Sizes $9.95. AH Kinds of 
Assortments, Nuts, Bolts, Screws, Wash- 
ers, Taps, Dies. List 5QC refundable— First 
Order. Nutty Co.. 1576SMS, Fairfield* Conn. 
06430. 



WELDING, SOLDERING, 
PLATING 



ELECTROPLATING Equipment. Portable 

Platers, Supplies, and Know-How/' Build 
your own tanks for nickel, chrome, etc. 
Ea$y-to-install PVC liners. Rectifier com- 
ponents— all sizes. Schematics, parts 
lists* formulas, Operating instructions for' 
ali-plating. Guaranteed to save you 25%— 
75%. Some good used units for sale. Free 
Details, Pieters Service Company. 1511-PM 
Esperanza, Los Angelas, California 90025. 

WELDERS. Convert la Heliarc, High Fre- 
quency Unit 0-225AMP. Plans $4-00, Con- 
vert To DC Plans $3.00. Information 
Supply Co.. Box 165, College Park, MD. 
20740. 



GOVERNMENT SURPLUS 



GOVERNMENT SURPLUS — JEEPS, TYPE- 
WRITERS > ETC, Complete Information on 
how to buy all government surplus items. 
Send 12.00 cash, check, or money order 
to: H. and C. Sales, Box 543, Oakland. 
Illinois 61943. 



MAKE Profits On Government Surplus, 
Send $1,00 tor details. Springfield House, 
1920 East Lake. Springfield* Illinois 02707, 



1974 SURPLUS Army, Navy Store, 52 
Page Illustrated catalog. Send $1.00, 
fiuvel, 3037 North Clark* Dept. 5-f, 
Chicago, Illinois 60614. 



FREE Catalog Government Surplus and 
Sporting Goons. Enclose SC Stamp. 
Bonanza Surplus, Box 725-PM, Grand 
Haven. Michigan 49417. 



JEEPS!!' PICKUPS'! mOQQ items di- 
rect from government. Your area. Latest 
information 6 surplus categories: $2,00 
MONEY BACK GUARANTEE, Order manual 
#136, from ‘'Dependable Products' 1 
Box 113, Vista. California. 92083. 



GOVERNMENT SURPLUS, Haw and Where 
to buy in your area. Send $2,00. SURPLUS 
INFORMATION, 30177PM HEADQUARTERS 
BUILDING, Washington, 0. C. 20014. 

'«-$. GOVERNMENT SURPLUS Directory. ' 
How, Where to buy 100,000 Items 
{including Jeeps) ... low as 2C on dollar! 
Most complete information available . . . 
$1,00 SURPLUS DISPOSAL. Bo* 65BG-AE, 
WASHINGTON, D.C. 20009. 

JEEPS From — $52.50: Typewriters from 
—$4,15; Cars from— $31.50. Walkie-talk- 
ies, motorcycles, airplanes, boats. Typical 
' As te' 1 bid bargains from Uncle Sam 
Tremendous variety. Exciting free list. 
Write: Enterprises. Box 402 X100. Jamaica. 
New York 11430. 

JEEPS $52.40. Airplanes $75.01. Type- 
write k $6-70. Boats $7,50. Typical Bar- 
gains Available Nationwide. Sales Direc- 
tory And Surplus Catalog $1,00 (Refund- 
able!. Midwest Surplus, Box 401 -PM, 
Dayton* Ohio 45401. 



NO CATCHES. Buy any surplus direct 
from 6J,S, gov't. All information $2-00. 
Bridgeworth, P.0, flux 2292-C, Vancouver. 
Washington 98661. 



AMAZING Bargains, U.S. Government 
Surplus. Copyrighted Report Explains How 
to get them. Send $2.00 for booklet 727. 
Willow Enterprises, 50 Colby Drive* Dix 
Hills. New York 11746. 



MILITARY 



MILITARY Catalog— 5000 producls-All 
new! Medals, decals,, fatigues, guns* 
patches. Vietnam decorations* plaques, 
ribbons, insignia. Fifty pages! $1.00 
{refundable). Ken Nolan* Dugout 505, 
Irvine, Calif. 92705. 



HOBBIES AND COLLECTIONS 



TANKS & Other Military Miniatures* 
World Famous SOU DO Toys. Send 50$ for 
catalogue, Pen-Metro Co., Ltd., fl Radciiffe 
Rd ., L2T2M4 St, Catharines* Ont., Canada. 



FREE! Big Bargain Catalog— Hew Edition 

listing thousands of bargains including 
U.S. A B.N,A. stamps, packets albums, 
accessories end supplies. Also* fine 
stamps from our approval service which 
you may return without purchases and 
cancel service at any time. Jamestown 
Stamp, Dept. E54PM, Jamestown, New 
York 14701. 



WOW! 110 All Different Germany 10c. 

Commemorative*. Airmails* High Values* 
Big Catalog, bargain lists, 311 50, fine 
stamps from our approval service, which 
you may return without purchases and 
cancel service at any time* Jamestown 
Stamp* Dept. A 54 PM, Jamestown, New 
Ybrk 14701. 



819 U.S. A. {Plenty Commemoratives) 
Given with Approval Purchases. Send 25C 
Handling. Horace Gatewood. Winston-Sal- 
em. N,C. 27102. 



U.N. 9 complete mint sets $1,001 Ap- 
provals. Gordon Davison, Hillsboro, New 
Hampshire 03244. 



AUTOGRAPHS— Letters, Documents of 
Famous People, Bought and Sold. Monthly 
Catalogues issued. Neale Lanlgan, Box 
133. Fairulew Village, Pa, 19409, 



COLLECT Military Medals, list 2&£. 
Vernon, Box 387PM. Baldwin, N-Y. 11510. 

SOLAR ENERGY EXPERIMENTER 1 5 KIT! 
SEND STAMPED ADDRESSED NO 10 EN- 
VELOPE, Box 357 M, Lakeside, California 
92Q40. 

HCBBY Cfl AFTERS— FISHERMEN At last a 
hobby craft project for the fisherman. Send 
$2.00 for complete plans. Kenneth Jackson, 
P.O. Box 202. Fairfield, Nebraska 6893 S. 



LOOK US Commemorative*. 225 Differ 
ent $1.00. 300 $2.00. 425 $5.00, 525 
$10,00. 575 $20*00* Airmails 35 differ- 
ent $1.00, 56 $4.00. No approvals* 

Regency Stamps. Box 8854, Pittsburgh, Pa. 
15221. 



FREE! Nude Paintings Set, With Approv- 
als. Summit, 11 46 -49 th. Brooklyn * N,Y. 
11219 



START a stamp business!!! Write: 
International, 6767LF South Atlanta, Tulsa 
74136, 



SENSATIONAL Clearance Offer, Forty 
different Packets $1.00. Norge, Wyckoff, 
NJ, 07461. 



DECALS, EMBLEMS. PATCHES 



CUSTOM Designed Embroidered Em- 
blems, Decals. Inexpensive. Free Data tog* 
details, southern Emblem, Box SPMB, 
Toast, North Carolina 27049* 



QUOTES Custom Quality Emblems.. Romar, 
Box 2074PM Whittier, California 90610. 




STAMP COLLECTING 



FREE 10 YOU! Big British North Amer- 
ica stamp collection. Get 14 spectacular 
mint Issues from Antigua. Grenada, Turks 
& Caicos Is,, etc., plus Giant Silver Stamp 
and other scarce Canada commemoratives 
, . . Prince Edward Island. Newfoundland. 
British Columbia $ Vancouver Is., Nova 
Scotia, Northwest Passage! We'll also in- 
clude other exciting stamps on approval 
fpr you to examine: buy any or none, re- 
turn balance, cancel service anytime. 
Either way. the valuable British North 
America Collection is yours to keep FREE! 
Supply limited— send IOC for mailing to- 
day. Ken more, Milford BNA-532, New 
Hampshire 03055. 



FREE! $10.00 Giant Stamp Collection of 
300 all different colorful, valuable post- 
age stamps from Africa— Europe— Asia— 
British Empire— Worth $10.00—512.00 at 
catalogue prices. Also money saving Book- 
let. All yours as a Get-Acquainted Gift. 
Adults Only. Other fine stamps enclosed 
for your Inspection. Frasek Co,, Inc.. PM 5, 
White Plains. New York 10601 



$35.00 CATALOG Value! 1000 Different 
Worldwide. $2.00, with profit-sharing ap. 
pr ovals. Universal, Box 6D. Kenosha, 
Wisconsin 53141. 



U.S-MIXTURE. Mainly airmails to 
abroad. Oyer 1.500 in the Pound $10: — 
WOHLDMIXTUHE containing Latrnamerican 
stamps 2 Jbs, $20 - SWEDEN, Postal Clip- 
pings mainly higher values, over 25% 
commemoratves, 2 lbs, $16:— All postpaid 
from: Rolf Gum mess on AH, Kungsgatan 55. 
$-111 22. Stockholm. Sweden. 



FREE Mint British Colonials from An- 
tigua. St- Christopher, Nevis, Sarawak* 
Turks, Caicos, Tristan Caymans. St. Vin- 
cent, Free with approvals. VIKING, Great 
Neck. NY 11201. 



T500 FOREIGN $2. DO; 5000 $4.00; 9000 
$6-00, 5000 USA. contains airs* regulars* 
revenues, 19th Century, high values, com- 
memorative, etc, $4.00. 300 p re-1 940 
USA commemoratives $2.00; 706 $4*00, 
No approvals. Meyers, 5321 Fleming. 
Richmond, California 948Q4, 



RUSSIA Pictorials, 25 tor only 10$ with 
approvals, Phi I mart. Bex 3869. McGregor, 
Texas 76657. 



FIFTY DIFFERENT 25d, 2S0 $1*25* Snell, 
Box 682, Bath. New York 14810. 



SENSATIONAL Free Offer. 20 Outer 
Space Stamps Selected Approvals. Louis 
Morrison. 1027 Maryland, Cape May. New 
Jersey 0B204. 

100 WORLD Wide Stamps 2St Plus Ap- 
provals If you Act Now* One Hitler Stamp 
FREE. Adulls Only. Brandywine Stamp Co., 
Box 3O08. Newport Branch. Wilmington, 
Delaware 19804. 



22$ STAMPS For only IQCf Airmails, Pic- 
torials: stamps from strange countries 
cataloging up to 25C each! Plus unusual 
stamps to examine. Buy any or none re- 
turn balance, cancel service anytime, 
Myslrc Stamp Co., Camden 80, New York 



FABULOUS Collectin' lo7 different 
stamps from all seven continents. Get 
Q.E -li Silver Wedding rbcund to be a clas- 
sic l, giant Mongol horseman, manv other 
new, old issues from Asia. Africa, Eu- 
rope, North. South America* Australia, Ant- 
arctica. Also stamp selections to exam- 
ine. Buy any or none, return balance. 
Cancel service anytime. Send 104 now, 
Williams Co*. PM&7. St. Stephen. N.B.. 
Canada* 



SINGLE STAMPS 2( and up. Mounted In 
books. TRUST STAMP COMPANY, P. 0. Box 
100-P. Jamaica. New York 1143^, 
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100 DIFFERENT United Stitts Stamps. 
25C With tl.S- L Foreign Approvals. 
Shelflon, Box 5470. North Miami. Fla. 
33161. 

50 DIFFERENT Old U S. Revenue Stamps 
$1.00. Winchester Stamps. Box 3592, 
Mansfield. Qffio 44907. 

TEH Ulfferent Nudes; 20 $. Approvals. 
Stamp Farm, 2M66. ftronj Wis. 53552. 

FORE I CM Approvals! Gigantic valuta! 
3C each. ABC. Dept. 3301-A, Bat 6000, 
San Francisco 34101. 



U.$. MINT Spec Ills I Flag set. complete 
SI .00. 1C, 2C, 3C famous Americans (21 
different) $1.00. Free list. Brooks. 2001 
Avenue "U." Brooklyn. H.Y. 11229. 



"AFRICA*’ 25 Beauties. ISC. Approvals. 
Gorlin Box 28765 pm. Memphis. Tennessee 
3812®. 



PENNY! Approvals! Regardless cata- 
logue! K I aster, 4164 52nd St. Sin Diego, 
Calif. 92105. 



ABSOLUTELY Fret United States Mint 
Souvenir Sheet When Requesting United 
States Approvals. K&B, Box 70. Brooklyn, 
NX 11223. „ 



500 DIFFERENT Stamps. 31.25. Smith, 
SQR-A Brooks, College Station, Texas 
77840. 



TOO DIFFERENT British Empire IOC. Ap- 
provals. Gibson. Box 34. Lansdowne. Pa, 
19050. 



100 OLD United States between 1661 
and 1933. $1.00. Ed Roush. 423 

Shepard. Mansfield. Ohio 44907, 



20 HISTORICAL U.S, CommemorativiS 
IOC. Bargain U.S. Approvals, PINTO, 
Box 111. Park Ridge, Illinois 60068, 



80 DIFFERENT U.S. Stamps. Includes 
1943 Bag stamp of occupied nations. Only 
25 C, Approvals Included, Willett Co.. Box 
338 M. Yorttown Heights, N.Y. 10596. 



50 YEARS Old. fifteen different United 
States, over fifty years old— IOC with ap- 
provals., Jaxon. Box 145-P, Brooklyn, New 
York 11730. 



U.S. BARGAIN, 50 Different 25C. with 
beautiful worldwide, approvals. Stamp 
Center, Kannebunk. Maine 04043. 



RUSSIAN Space Collection 35t. Includ- 
ing Russian Approvals. Sned-cc, Wald wick, 
New Jersey 07463. 



GET Scarce Kennedy memorial. Red 
China, Vietnam stamps plus new countries, 
lopicals. commemorative 5, many more! 
valuable collection of 100 different 
stamps from the world over. Colorful new 
and old Issues— wild animals, famous poo- 

K le. far places, others! Also Stamp seise- 
ons to examine. Buy any or none, re- 
turn balance. Cancel service anytime. 
Rush IOC today. Garcelon Co., 8PMA, 
Calais, Maine 04619 



FREE, Mint Worldwide Packet. Approv- 
als. Hildebrand, Box 5645, Redwood City. 
California 94063, 



PICK And Choose from Thousands of 
Stamps 30 Each. Continental, Box 9354M, 
N. Hollywood, Calif. 91609. 

UNITED STATES 5C Plate Bloch, 25c, 
Witts Discount Price List. Stevens. Box 
5460. North Miami, Fla. 33161. 



BREATKTAKINGLY BEAUTIFUL 50 Differ- 
ent mint Monaco Multicoloured Pictorial 
Commemorative^ only $1.00 with accom- 
panying mint complete set approvals, 
pagoda. BOX 132P, Sidney. Ohio 45365. 



7S DIFFERENT Canada 25d. Approvals. 
Orosjfcy, P.O. Box 1, Sarnia, Ontario. 
Canada. 



2-D SPACE STAMPS! Incredible! Spec- 
tacular Mint Set (B Magnificent Stamps D 
and SURPRISE PACKET! Yours, with Col- 
orful. Exciting. Adventure— Filled Approv- 
als. Rush 25C Today. APDL LG . Box 1417-PG. 
Idaho Springs. Colorado 80452. 



W DIFFERENT U.S. COM MEMO RATI YES 

25d Fine Used U.S. Approvals Accompany. 
Craig Stamps, Box 425-N, Bet I mo re. New 
York 11710. 



FREE Catalog: 3,000 Different Stamp 
Packets. Quality Countries Collections. 
UUrey. 1016 Meridian. Mishawaka. Indiana 



RARE Stamp Free! Also new packet 
Aden to U fundi, with Kennedy, Triangles, 
Space, Sports, Ships, Dogs, Cats, Reptiles, 
plus others. All free. Send idt for mail- 
ing, Empire Stamp Co., Dept, 1, Toronto, 
Canada. 



"INVERTED Error” Dag Hammarskjold, 
IOC with approvals, Belmont Stamps, 
Washington. D, C. 20Q15, 



255 DIFFERENT Worldwide: .25C, Ap- 
provals. Tib bets, 867S Meadow, Downey, 
California 90242. 



CANADA Sports Complete lOd. Canadian 
Approvals. Harley Boardman. Little Valley. 
New York 14755- 



VIETNAM 25 Different IOC approval, 
Sam Chazen, Box 95. Ozone Perk, N.Y, 
11417. 



THOUSANDS Of Stamps 3C each. 
Pan Pacific Stamp Co., P.O. Box 9413. 
No. Hollywood, Calif 91609. 



SOUVENIR Sheet— Complete 1974 U-S, 
Stamp and Supply Catalog 25 C. Sennit heis, 
Box 215IS, New Hyde Park, New York 
11040. 



CANADA, 25 Different Com memo rat ives. 
25C. Approvals. Wilson. Bex 116, Dollard 
des Ormeaux, Quebec. H9G-2H5, Canada. 



LOOK! IDO Beautiful Romania Plot, 254 
Approvals, Scenic Stamps, Box 1973 -Bh 
V ancouver. Wash. 98663, 



FREE Surprise collection sent with ap- 
provals. Could, 1784 Union, San Francisco 



STEEL STAMPS. Multicolored paintings 



printed on USS Steel Foil, Mint set from 
Bhutan. 25£. Topical approvals. LeBlanc , 
Box 110- PS. Glen Cove. New York 11542, 



110 DIFFERENT U.S. Commernoratlves, 
$1.00, Stamps. 7607 Larch view Drive. 
Dallas, Texes 75240. 



BETTER GRADE U- 5,, Canadian Stamps 
for advanced collectors. Bergen, Box 645, 
Selad Valley. Calif. 96086. 



200 WORLDWIDE Postal Agencies bring 
direct Service to Collectors, Only $1.00 
for Complete List, Gray, Box 1063, Palo 
Alto. California 94302. 



FREE New used Congo animal set. Ap- 
provals included, Alpaughco. Highb ridge, 
N.J. 08829 



TRADE Your Duplicates! (Foreign) New 
'■free Bonus 1 ' Plan: NFK, Box 96-P, 
Newton Highlands. Mass. 02161. 



"CON RUE ST Of Mars”. Yemen's Latest 
Collection. 104 With Space Approvals. 
Potomac Stamps. Washington, D.C, 
20015. 



FREE, Worldwide or British. With ap- 
provals, Stamps Unlimited, Box 2338, 
Kalamazoo. Michigan 49QQ3. 



FREE "Spice”, with packet approvals. 
Sunset Stamps. Box 69473, Los Angeles. 
California 90069. 



U,N. MINT 25 Different $1.00, Philpot, 
119 Chateau, Milwaukee, Wis, 63217, 



SUPERB Collection of Large Pictorial 
Stamps only 104! Also 50 other all Differ- 
ent stamps when Requesting Approvals, 
Sun Post Express, Box 4531, Clearwater, 
Florida 3351R. 

OLD U S Plate Block-1 DC- Free U.S, 
money saving lists. Scotco, Box D55-PMPB, 
Miami. Fla. ft 147. 



50 US COMMEMORA FIVES 25C with 

worldwide approvals — ttenos, Box 60I09ZA, 
North Miami Beach. Florida 33160, 



FREE! IDO Amazing West German Stamps. 
Approvals, Palm House Co.. 846 Dlsston, 
Philadelphia, Pennsylvania, 19111, 



5QG GETS Set Cataloging $8.75, Approv- 
als. Fhhatelco, 350 Avocado #8, Costa 
Mesa, Calif. 92627. 



GRAB BAG of over IDO unassorted 
stamps. Contains new issues, Asia, South 
Seas, Africa, etc., plus copy of most won- 
derful Catalog of Stamp Offers in Amer- 
ica. All for only lot, Littleton Stamps, 
Dept, BB-l, Littleton, N.H. 03561. 



400 MIXED U.S. 25 1 Approvals, Wright, 
Box 7S3-M, Hagerstown, Maryland 21740, 



FREE High Value Russia Set. Approvals, 
Chapmans, Box 487-R, Galesburg, Michigan 



25 DIFFERENT United States Airmails 
50d, 45 Different $1.00 , 54 Different 
$2-50- Free Price List. Eberling, itib 
F ranklin Ave.. Staten island, H.Y, 10301, 

"ANIMALS 1 ' Bicolored Triangles, Mon- 
golia's latest Commernoratlves — Free! 
Approvals plus 101 Bonus Sets. 
William Oeems, 226a Race. Ravens wood, 
West Virginia 26164. 



LIQUIDATING Tremendous Accumulation, 
Lots, Collections, Miscellaneous, Lists 
Free. Ala tato. Maynard, Massachusetts 
D1754, 



ABSOLUTELY Foreign pictorials with 
approvals. Low prices. Tom & Jerry, 
Box 5052PM, Mission Hilts, CA 91345 

"pioneers or the Air Age— first flight 
covers. Postal markings tell historic data. 
Real collector* 1 ! items now. $1.00 each 
or 4 ail different flights for $3,25, K.M. 
Walsh, Box 3 OB-5. Tuckahoe N.Y. 10707. 

FRANCE #ttG0— $4.95 each. Israel— 
1974 Jerusalem Exhibitior^-3-S/S $4,00 
Set. Limited Quantity, Want Lists solicited 
Europe 1964 to date. Mint only, Franklin, 
P.O- Box 467-PM5, Jamaica, New York 
11434. 



3DT DIFFERENT Triangles, Sports. Topi- 
cals, etc. Value M OO. Only 25p. Bargain 
approvals. Free catalog and Coupon worth 
$1. Jay to Stamps. East Syracuse, New York 
1 3057. ..... 

WHOPPERS! 35 Splashy Fish Stamps. 
25 C- Approvals. Castle. Box 15-PM745, 
Flushing, New York 11352- 



FREE — Dollar Packet. Approvals accom- 
pany. Gains, Box 786-E. Mattoon, III. 
61938. 



70 DIFFERENT NUDES $2.00. No Ap- 
provals. Kemp, 9952 Tamarack, Pacoima, 
California 91331. 



OLDER U S- STAMPS, Approvals to Adults 
Spending $5.00 dr More Per Selection. 
Engle. Box 208P. Lowell, Michigan 49331, 



j«r«n run voiur Ldiaiog: ii.^5, price- 

lists accompany, RBELL, Box 733, Tlburon, 
California 94920. 



TURKISH Stamp Packet — IOC to Approval 
Applicants. Broadmoor Stamps. Mt. Vernon, 
Ohio 43050, 



TRADE 255 Different Foreign, 3Qd— 
Trading Post 34 Cedar St. Nutley. 
New Jersey D71I0. 



500 UNSORTED Foreign Stamps $1.00. 
Approvals. White, G808-EA Chrysanthemum, 
Indianapolis. Indiana 46224. 



US MINT Below Catalog. 25£ For samp re. 
Approvals. Bentley Stamps, 638 Canary, 
Dunkirk, N.Y 14043 
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COINS* TOKENS, CURRENCY 



USA SILVER Dollars Nice Condition ID 
Different Dates Only $39,95 post paid. 
£1 Paso Coin GO-. P.0. Sox 0, El Paso, 
Texas 79952. 

10 DIFFERENT Indian Head Pennies, 
17.75. free Coin Catalog. Village Coin 
Shop, Dept. P, P la is tow, N.H. 03965. 

MEXICO; Silver Dollars Dated 1957 To 
1967 in Nice Condition. Ten For $3.95 De- 
livered Postpaid. El Paso Coin Co. Inc.. 
Suite 108. El Paso National Bank Bldg., 
El Paso. Texas 799 52- 

SET War Nickefs I3.60 r Silver Certifi- 
cate S2.35i Listing 25d- Nelson, 306 Z, 
Cha ppaaua . New^ Yc rh I ESI 4 . 

4 BUFFALOS And Price List $1.20. Rongo. 
1265 SI st Street, Brooklyn, New York 
11228, 

HELL BANK NOTES, The World’s Most 
Unusual Currency. Send only $1.50 for two 
different Bills and History of use. "Money- 
back Guarantee". Wescott & Ward. Deet. 
P. 313 S-E- 27th. Portland. Oregon 97214. 

GOINS At Discount Prices! free Bro- 
chure. Gene Carlton. Ch and Ter. Ok la. 74334. 

MEXICO Revolutionary "Pan C ho Vil'a ' 
JO and 5 Centavos Copper Coins Oated 
1915 Nice Condition only 52,95 each. De- 
livered Postpaid El Paso Coin Co., F.O. 
Boa Q, El Paso, Texas 79952. 

50 DIFFERENT Foreign Coins. $3.00. 
Hoffman, Box 98-M. Glare nee. New York 
14031. 

SILVER DOLLARS Uncirculated. 18B0-81 
^138344-85 $12,00 Fa Catain FU e 5DC. 
Shultz, Salt Lake City. Utah S4110. 

FREE: Lists of Thousands of Stamps and 
Coins. No Approvals. Bryson. S12M White, 
Toledo. Ohio 43605. 

* 1 000.00 B A NKNOTE— Com p let* 1 974 
US. Coin and Supply Catalog 25C 
Schultheis. Box 2151C. New Hyde Park. 
New York 11040, _ 

1S73-3 UNCIRCULATED Cent Bargain 
List. 15C- Economy. Box 92. Buzzard's Bay. 
Massachusetts 02532. 

22 » 5 " LINCOLNS Including 1955$. 
$1.75. 24 19094 939. $1.75. 10 "S ,r Jef- 
fersons. $1,75, AH different. AH three 
$5.00. HARRIS. 3350 P, El C amino, 
California 95051, 

25 "S'* Lincolns Before 1956 $1,69. BU 
Mexican Silver Dollar $1.49. Both 52.95. 
Coins. Ltd., Canton. North Carolina 23716. 

UNCIRCULATED 1955 S Lincoln 50 1, In- 
cluding Detailed Coin Catalog. Bauman, 
Sox 211. Brooklyn. New York 1L210. 

PROFIT IN COINS! How To Start. Where 
to Sell Lists of Valuable Coins. Booklet 
#M0-53C, only $1.00. E, T. Matthews Co., 
Rt, 4. B ax 1436. Bond, Oregon 97701. 

GOLD COINS Of the world. Beautiful 
Low Prices. Pius thousands of United 
States Coins. Free price list. Please send 
long, airmail envelope, Self-addressed, 
stamped. Silver Center. Sox 22171-M, 
Sart Francisco. California 94122. 

SEND Only $1.00 for Coin Collecting 
Outfit. Contains 25 new coins from 25 
countries, PLUS magnifier, wooden nickel. 

'■how to collect coins" booklet. Spe' 

clal coin envelopes, foreign banknote and 
big catalog of coins, paper money, collec- 
tors supplies. Littleton Coins, Dept. GH-l, 
Littleton, New Hampshire 03561, 

FIFTEEN Different Indian Cents $7 58: 
1931-5 Cent VF $17.89. Latest Guidebook 
S2.4S: Bargain Lists 25d Bebee’s, Incorp., 
Omaha, Nebraska 68111. 

$10 PER POUND! My trunkful of Indian 
A Lincoln cents from 1880's thru 1930’s. 
Sample Sack of 25 S3. Mrs. Penny Fisher. 
Box 1 778 PB. Encinu, California 91316. 



"15394 CENT, Brilliant Uncirculated, 
$1,00. Price List. Reltmeir, 916 Crawford, 
Bethlehem, Pa. 16017." 

“5" MINT Lincoln Hoard, Not Picked, 
Lots of Old Ones, 50— $3.00 100— $5 95 
500 — $23.50. Village Coin. 20929 Ventura. 
Woodland Hills. Cat 91364. 

1909-3VDB cent In catalog. Free rare 
coin 25C with California $10 gold piece. 
$1.00, Allen's, Box 8244PM. Pittsburgh, 
Pa, 15217. 

Spanish! Treasure: 200 year old cut-bit 
of "8 M ^-$i_oo (catalog included). Colonial 
Coins, me., 909 Travis Street. Houston, 
Texas 77002. 

ANTIQUES, RELICS, INDIAN 
GOODS & CURIOS 

SELL AMERICANA Antiqued Documents 
and Old Money, sample 60c. Christopher. 
Box 244, Fish kill. NY, 12524, 

TO BEAUTIFUL Arrowheads $200, 
Guajardo's, 8713 Shaver, El Paso, Texas 
79925. 

MAKE Duplicate, Bid Valuable Antiques. 
R, E. McManus, Box 2283, Foots Creek Rd., 
Gold Hill. Ore. 97525- 

FHEEf* Lists Antiques, Indian Relics, 10 
Arrowheads $4,00. Hyde's, Box 2304. 
Santa Fa. New Mexico 87501. 

INDIAN Relic list. Arrowheads $4 00. 
doz, Folsom. 55.00 each, C, Secrist. 
Deerfield. Missouri 64741, 

SELLING 10.000 Indian Relics. Arrow- 
heads, Knives. Spearheads. Scrapers. Etc. 
List Free, Lear's. Glenwood, Ark. 71943. 

"APACHE' '-Authentic Fine Stone Arrow* 
head Collections. 25-15.25, ioo-si5.oo. 
Tribal Hat US -Apache function, Arizona 
95220. 

MODELS — CARS. SNIPS, 
TRAINS, PLANES, ETC. 

SHIP And Yacht model fittings: Pine con- 
struction hull kits; blueprints. Send $1.00 
for illustrated catalog. A.!. Fisher. Inc., 
1002 Etowah Avenue, Royal Oak, Michigan 
48Q67, 

SHIP MODEL Kits. Plans. Fittings from 
our own Workshop, Big Illustrated Cata- 
log; 75 1, Bluejacket Shipcrafters. 145-V 
water Street. South Norwalk. Conn. Q6B54, 

model Airplanes— Bif! 229 Page Data 
log U ,00. SI* Company. Montezuma, Iowa 

LIVE Steam power ect backyard railroads! 
All sizes, complete 'holt- together kits," 
and rough castings. Excellent drawings. 
100 page catalog $2.00. Little Engines. 
Lumita. California 90717. 

SHIP Model Kits, fittings, plans, books. 

tools, engines, mo tars. New illustrated 

catalog 75C. Mass residents add 3% tax, 
James Bliss & Co., Dept. 5M. Route 128, 
Dedham. Mass, 02026. 

ENGINE Far Model Airplanes also Parts 
and Repair Service. OK Engines. Box 40, 
Mbhawk, N.Y. 13407. 

GAMES, TOYS, PUZZLES, 
NOVELTIES 

RACE HORSE CARDS. Unique Game Offer- 
ing Excitement of Race Track at Home. 
Great for Gatherings. $1,75 PPD. For 30. 
Mmoles 2H ROB. 213 St-George, 
Sudbury. Ontario, Canada. P3C2X1. 

MINIATURE Charms — Trinkets — Toys. 
(2) FREE Samples. TREASURE CHEST, 9321 

PM Captview Ave., Norfolk. V». 23503, 

PEN-H LITE BALL POINT PEN Reveals 
PERMANENT match in seconds. Satisfac- 
tion Guaranteed. $2.00 postpaid. Sims, 51 
Fair Place, Dept, 25. Rochester. New York 
14609. 



MAGIC TRICKS, JOKES, 
VENTRILOQUISM 

HD DO INI’ 5 Greatest Magic! You can do 
them alt! Large illustrated catalog 504, 
House of 1000 Mysteries, Box 50Q7-P, ft. 
Lauderdale. Florida 33310, 

PROFESSIONAL Magical Effects. Ideal for 
the beginner or accomplished Magician! 
Newest Catalog 75C. Mldnighl Magic Mfg. 
Co.. 1IQ-M Proctor. Revere. Massachusetts 
02151, 

JUMBO Catalog 20^— Magic-Novel ties- 
AnderserTs, Box 52-P, Park Ridge, Illinois 
50068 

FABULOUS MAGICS New 1974 Catalogue 
50C. Our Specialty Orders Shipped Same 
Day. No Substitutes. Fabulous Magic, 
3319 East Charleston. Las Vegas, Nevada 



MAGIC Amaze. Mystify, Entertain! New 
1974 Catalog 25c Hundreds of Best Tricks 
for Stage, Pocket, Parlor. Jeffries 
Magi eland. Dept. 14, Dallas. Texas 75201, 

FREE! World's leading novelty catalog, 
16QD Funmakers. Jokes. Tricks. Science, 
sports. Hobbles, Jewelry Psychedelia. 
John son -Smith. C-IO. Mt, Clemens, Mich, 
48Q43, 

VENTRILOQUISM! Learn at home Guar- 
anteed, Information FREE! Dummy Cata- 
log 25c : Maher, Sox 9037PM. Denver, 
Colorado 80209. 



COMPLETELY Illustrated catalog. 84 
pages. 25C. Manhattan Magic. Box 334-M, 
N.Y.C IQOU, 

MAGIC MAGAZINE. Tricks, News, Deal- 
ers Offerings. Monthly Since 1936. 2 sam- 
ple Copies SI. 00. Genii, P.O. Box 3606SM, 
Los Angeles. California 90036. 

WORLD'S Finest professional magic 
tricks. Joker's Novelties. Giant illustrated 
catalog 254- Top Hat, Evanston. Illinois 
60204. 

BE A Magician! Two booklets explaining 
156 tricks Pius large professional cata’og. 
51.00. Magtc. Inc,. 5082 Lincoln, Chicago. 
Illinois 60625, 

WOW! Magic pokes. Largest selection. 
Amaze, mystify friends. Super Giant Cata- 
log 25C - Abracadabra Mp, Colonia. Haw 
Jersey 07067. 

TWO! Different Magic Catalogs 25C. 
Miami Magic, 9734 Bird Road. Miami 
33165 

LEARN VENTRILOQUISM] Guaranteed, 
information FREE, Dummies, Courses, 
Puppets, Marionettes. Cate og 254. lily's 
Ventriloquism School, 6034 South Pulaski. 
Chicago, Illinois 60629 

BASIC VENTRILOQUISM!— Send $2.00 for 
book including scripts. Catalog. Ventrilo- 
quist Figures ,50c — Show-Bir, 1735 East 
26 St , Brooklyn, N.Y. 11229 

BOOKS, CATALOGS, 
NEWSPAPERS 

FREE List Of Socks on 5*lf Improve- 
ment. Money Making Opportunities and 
many others. Write today VeeJay, 2366 -M2, 
17th. Eureka. Calif. 955Q1- 

MIDGET Bible, size of Postage Stamo 
60C. Christopher, Box 244, Fishkill, N.Y, 
12524. 

SOLAR Energy Handbook, $6 00, Ficoa-H, 
2901 S Wentworth. Milwaukee, Wis. 53207. 

"HOW TO GET SUCCESS,” Wealth, Hap- 
piness, Healffi. Solve Personal Problems. 
Send For Free List of Low Cost Books. 
Bonanza House, 203 5A St, Pauls Ave., 
Bronx, New York 10461. 

FREE. , . . List Of Useful, valuable 
"How-To" Pamphlets. Viola West 
Enterprises, 1B3T Viola Road, Monsey, 
New York 1Q952- 
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BOOKS, CATALOGS, 
NEWSPAPERS 

I fan | Jn nfltf tram prcei*i\t*ti p-j-jfl 

PRAYER SUCCESS. Mow to achieve it. 
Sure-Fire Methods for Financial Success, 
Healing, Happiness, Rem a nee. Fascinating 
new material. Send for free information. 
The Ante Room, Dept. PM 490, 512 Nicollet 
Mall, Room 542, Minneapolis, Minn. 55402. 

BUY Interesting. Inexpensive, Famous, 
Big and Little Blue Books.— Your Choice 
ID Titles Only $2 Postpaid. 641 Titles, 41 
Categories. Catalog Absolutely Free. 
Oregon sales. Box 832, PM. Lewiston, 
Idaho a350i. 

FREE VENTRILOQUIST NEWSPAPER! fas- 
cinating, Informative, Profitable! No obli- 
gation. Maher. Box 9Q37P0. Denver, 
Colorado 80209. 

PUBLISH Your Book? join our Successful 
Authors: AIL subjects invited. Send for 
Free appraisal and detailed booklet. 
Carlton Press. Dept. PMC, 84 Fifth Avenue. 
New York 1001 1- 

NATIONAL Geographic Magazines, 18BB- 
1921, any issue. Buxbaum. Box 46J-PM, 
Wilmington, Delaware 19899. 

FREE Book. Prophet Elijah Coming Be- 
fore Christ. Megiddo Mission, Dept. S3. 
481 Thurston Road, Rochester, N. Y. 
14619, 

WIRETAPPING Expose , , . Your Privacy 
Invaded . . . Details $1.00— Refundable. 
Don-.Q Box 548-PMO, Seattle. Washington 
Mill. 

sears— t me catalog a Nostalgic Re- 
print of Yesteryear, 736 big BY 11" 
pages $3,95 plus 50 C postage-handling, 
Warren Supply Co., Dept, PM. Box 1238. 
Jackson, Mich. 49204. 

FREE! LIST OF BARGAIN PRICED BOOKS. 

Western Americana, Treasure, Relics. 
Indians, Horse. Adventure, More. Real bar- 
gains in true Western and Treasure maga- 
zines. Western Book Co., Box 333B-LPM. 
Austin, Texas 76764, 

UNUSUAL Books!! 40 for $3.00. Gita- 
Jogue 10CT International. Box 7793PM, 
Atlanta, Georgia 30309. 

BIBLICAL interpretations: Daniel. Reve- 
lation's beast 656. America. Russia: $4,95, 
Box 173, Kingsville, Ontario NO* 1H0- 

F8CE Discount Book Catalogue. Bookstall, 
Box 28715. Memphis, T&nn. 38128. 

PLAYS, SOHGS, MANUSCRIPTS 

FREE! « 'Song Jelling Made E-Z," Excit- 
ing method Guarantees Recording and 
Publisher's Contract. Write Shirley Ann. 
Box 417-PNI, Lethbridge, Alberta. Canada 

PUBLISHING Contract Cue rente ed on se- 
lected songs and poems. Free evaluation 
Hollywood Songwriters'. 6253 Hollywood, 
1117-PM. Hollywood, California 30028, 

SONGWRITERS, Poets . . . New song 
Material Wanted for Publishing. Recording 
at Our Expense? Grand Recording. 
1354- PM Hancock St., Quincy, Mass. 
02169. 

SDN6S. poems for Publishing, Record- 
ing .. . Ballads, Rock, Sacred. Blues, etc. 
We Pay Costs on Accepted Stings! 
Country- Wes tern Recording, Box 523-PM, 
Quincy, Mass. 02169. 

SPIRITUAL. Religious Poems. Songs 
Needed for Publishing. Recording! Ac- 
cepted Songs Published. Recorded at Our 
Cost! Chapel Recording, Box 162 -PM, 
Wollaston, Mass. 0217Q, 

RELIGIOUS, Inspired Poems. Songs 
Wanted for Publishing, Recording! We Pay 
Costs! Cathedra! Recording. Box 78-PM, 
North Weymouth, Maas, 02191, 

POEMS, Songs Wanted! Free Publishing, 
Recording! Talent, 17-PM Lungwood Hoad. 
Quincy, Mass. 02169. 

RECORDINGS, Publishing Contract. 
Songs, Poems, Talent Searchers, Suite D, 
6311 Yucca, Hollywood, Cal. 90O26. 
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SUCCESSFUL SONGWRITER HELPS BE- 
GINNERS. Write: Ksopytime Recordings, 
B-54. Afviso. Calif. 950Q2. 



PUBLISHING Contract Guaranteed on se- 
lected songs and poems. Free evaluation. 
Hollywood Songwriters. 6253 Hollywood, 
11 17-PM. Hollywood, California 90028. 

WANT Your bock published? Learn how 
— we publish, advertise, promote, distrib- 
ute, Many successes. Free booklet PM, 
Vantage. 516 W. 34th Street, New York 
City, 

BUSINESS SERVICES 



DISCOUNT SUEDE, LEATHER CLEANING* 

Guaranteed. Write: Clair man t Cleaners, 
Coreo polls. Penna. 15108, 

RUNG KONG'S Promotional items. Chu. 
58 A Shungching. Santsuen, Yuen long, 
Hong Kong. 

PROFITS FROM CLAUIFEU ADVERTIS- 
ING! Booklet Shows you bow to start your 
own business with classified Advertising. 
Only $1.00 (Refundable with first order.) 

ft. E* RAPPEL. POPULAR MECHANICS, 
DEPT. P, 224 WIST 57 STREET. 
NEW YORK, N.Y. 10Q19. 



BUSINESS OPPORTUNITIES 

CUSTOM FRAMING — PICTURES. POR- 

TRAITS— MAKES $$$! New easy-to- learn 
method . . . everything you need to know 



and do to start making money quickly in 
this pleasant, profitable, fast-grawing 
field. Details FREE, CREATIVE FRAME- 



GRAFTERS, 1205 W. Barkley, Dept. EPM. 
Orange. Calif. 92669. 

BIG PROFITS! SELL ENGRAVED* METAL* 
SOCIAL SECURITY PLATES, FREE SALES 
KIT! MYERS. 928-PM CRESCENTHILL* 
NASHVILLE, TENNESSEE 37206. 

ELECTRONIC Assembly Business. Big 
.profits. Start home, spare time, invest- 
ment. knowledge, experience unnecessary. 
Free illustrated literature. Barta, Box 
248-GE. Walnut Creek. Calif, 94597- 

"MAILOROER Course! Home Study 1 '. 24 
Easy Lessons. $2.Q0. "Bill 1 ' tambertson, 
440132 T a mi a mi Station, Dept. PM54, 
Miami, Florida 33144. 

START YOUR OWN HOME BUSINESS In 

Mailorder Imports, No Investment or trav- 
el abroad. New copyrighted booklet re- 
veals dr op- ship sources, free advertising. 
Only Sl.OD. Whittmore Hows#, Dept, PM54, 
One Raff Ave. Palisades Park, New Jersey 
07650. _ 

'MAILORDER Company helps Beginners 
make $$$$$ — NUWT" Details 25C United 
Express, 412 5. E. 7th St,, Ft. Lauderdale 
33301. 

$24,000 YEARLY Selling Information by 
Mail, smith: o. Dept, IPS, 114 Leinster, 
Saint John, H.B , Canada E2L 1J3. 

INCOME APARTMENTS Make Money. Free 
Information. Sullivan, 754 Myrtle, Albany, 
N.Y. 12208, 

WHOLESALE Book Buyers Guide, In- 
cludes S3D trade Sources, Mall Sales In- 
structions. $3.00. Details IOC' Brotschi, 
160 Santa Clara (#9), Oakland* Cal. 94610, 

BECOME Tax consultant. Our students 
earn SI. 000- $1,000 every tax season pre- 
paring returns evenings. State approved. 
National Tax School, Monsey ZEE, New 
York 1P952, 

BE your own boss. Route service busi- 
ness. Experience not essential. Details 
free. Wince Laboratories, 1701 -PEA West 
Walnut, Louisville, Kentucky 40203. 

$700 monthly, immediate income. 
Stuff envelopes at home. Information, 
send self-addressed stamped envelope. 
Cottage. Box 25053-CAR, Los Angeles, Cal. 



PIANO Tuning learned Quickly at Home! 
Tremendous field! Musical knowledge un- 
necessary. G1 a Proved, Information free. 
Empire School, Hoi 450327, Miami, Fla, 
33145. 



IMPOST-EXPORT opportunity, profitable 
world-wide, mail order bus mess from 
home, without capital or travel abroad. 
We ship plan for no risk examination. 
Experience unnecessary. Free report, 
Mellinger, Dept, H-2705* Woodland Hills, 
California 91364. 

$170.00 WEEKLY* Work One Hour Daily. 
Free Brochure FAS, Box 13651 PM, San 

Antonio, Texas 78213, 

RAISE Rabbits. Laboratory animals for 
us. We supply Equipment, Breeders. In- 
structions. Details 25C. Rabbits of 
Michigan Research, MP-11, Countyline 
Road, Pentwater, Michigan 49449. 



STUFF ENVELOPES. $500 •THOUSAND! 

Guaranteed Earnings! Send Stamped-Ad- 
dressed envelope. NRG. 271RT1. Qwego. 
New York 13827, 



MAILORDER DEALERS. yq u r Own Busi- 
ness Immediately, Everything Supplied, 
Free — Catalog. Detailsr Dunes. 31D-5A 
Southeast Parkway, Richmond, Indiana 
47374, 

SECRETS! Mail Order Success. Inter- 
nationally famous expert reveals haw to 
make home business fortunes. Beginners: 
Get free report "Make Money By Mail ". 
Discloses free advertising, profitable prod- 
ucts. Malice, Dept. HC705. Woodland Hills, 
California 91364. 

NEW Make Extra Money Mailing com- 
mission circulars easy. Complete begin- 
ners Kit. S1.D0 (Refundable). Trade-5C20. 
4122 32nd, San Diego, Cal. 92104. 

MAKE LARGE PHOFTS Selling Gifts, Toys, 
Novelties. Over l.OOO Items, Send $1,00 
for Giant Wholesale Catalog Refundable. 
Stanton Specialty Co., Dept. B. P.O. Box 
51956, New Orleans, La, 70151. 

CONTRACT Own Home. 30 Page Booklet 
Send $2.98. Win nee* 7865 Chat well, St. 
Louis, Missouri 63119. 

PROFITABLE MAILORDER SECRETS COULD 
MAKE YOU RICH* Details 25C Refundable 
HaJl r s, USSAH BOX 23, Washington, D C. 
20317. 

START Profitable Hqme mailorder. No 
investment, merchandise drops hipped. Par- 
ticulars, 25C f refundable). Wears- PM. 5363 
Essex, Alexandria, Virginia 22311. 

HOW TO Start Your Own Mail Order 
Business! !<!GET THE FACTS!!! Free Proof. 
MICHAELS! Dept. PM-5, Box 0605. Kansas 
City, Missouri 64123* 

ENJOY A*i Credit, Barrow any amount. 
Any purpose. Nn investigations. Receive 
Credit Cards galore. Sena stamped envel- 
ope. Vernon. ^J21SPM, Clearwater Beach, 
Florida 335 IS. 

BIG Moneymaking Giant Catalog Sl.SQ 
Refundable first order. Gifts. Novelties, 
Toys— Specialty Merchandise Wholesaler, 
Princeton, Iowa 52768. 

NEW. UNOBTAINABLE ELSEWHERE. 

World patents pending. Assembly work in 
your home, earns $20,00, plus per hour or 
refund. No investment, skill or tuition 
necessary. Start earning Immediately. 
Sand $10.00 to Walms ley's, P.O. Box 1187, 
Blaine, Wash. 96230. _ 

INSTANT Money! Plastics are the wave 
of the future. Big profits now! At hqme’ 
Spare time! Materials costing lit bring 
back $2.58 profits immediately! Free In- 
formation, Rush name on postcard to: 
Warner, Room LC-2-DF. 1512 Jarvis. 
Chicago, IL 60626- 

SELL Music Books, Mailorder— 300% 
Profit!' Circulars, Ads Available. Drop- 
shipments. Free Details. Shone: o. Box 
3577, Central Ffrint, Oregon 97501. 

MAILORDER!! Sure Fire Program, Tested. 
Proven. Complete Money Making Details. 
Mara, Box 527PM. Mahwah, New Jersey 
07430, _ 

PAOVl N Successful Mailorder Imprint 
Catalog Program. Everything tested, avail- 
able, Free details, sample catalog, Allen, 
5 54 PM 5 Spruce, Garwood, New Jersey 
07027. 
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BUSINESS OPPORTUNITIES 
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MAKE Magnetic signs. Machine less 
method. Profits enormous. Write: 
R1B49APM, Bardstown. Ky + 40004, 

HOLLYWOOD CE ME Nf CRAFT; Offers High- 
ly Profitable Home Business. Expert Ence 
Unnecessary, Unlimited Unique Pottery 
Designs Easily Made Without Moulds, Bird- 
baths, fountains. Wish inf; -Wells. Water- 
falls, etc. Chemical coloring Formulas. 
Marbe [-glaring. FREE Illustrated Brochure. 
CONCRETE FACTS, 602 Athens Street, 
Altadena, California 91001- 

CO PUBLISH "Mall Bale Advertiser/* 
leading mailorder piper. Copy and details 
254 r U,S,A. only. Vanroy Shirk, Lehman, 
Pi. 17042. 


I MADE $2, ooo. t)0 Monthly by Mailorder 
. - Evenings Only! Why Not You? , , Free 
Proof! Asbury Box 206 1*D. Erie. 
Pennsylvania 16512, 


MAKE Money with your camera. Details. 
254. Camera Opportunities (PM5), Box 653. 
Valdosta, Ga. 31601. 


KOW To Operate Your Own Profitable 
Mailorder Business, Details 250- Box 212, 
Erie, Penna. 16512, 


BIG MONEY In Mall Order! We Guide you. 
Free Details! Mail Order, Consultants, 
Route 5. Cross vIHe, Tenn. 3*555, 


ADDRESS Envelopes $150.00 Weekly 
possible. Details. Send $1.00 — stamped 
addressed envelope. Keen. Box 999SPM, 
San Diego. California 92109. 


FREE Catalogs, Repair air conditioning 
refrigeration. Tools. supplies, full 
Instructions. Doolin, 2016 Cantor, Dallas, 
Texas 75201. 


HDW To Make Money!! Learn ' Insider" 
secrets! Associates, Box 212 PM5, 
Stoneham. Massachusetts 02 1*0. 


$76 TP $200 WEEKLY -Home, Spare 
Time Simplified Mail Bookkeeping. Imme- 
diate Intom a. Easy. Audi tax. Box 34741 A, 
Los Angeles. Calif, 90034, 

VENDING Machines. No selling. Routes 
earn amartng profits. Big catalogue free. 
Parkway Corporation, 715P8M Ensor 
Street. Baltimore, Maryland 21202. 

$60.00 DAY, Manufacturing Concrete 
Posts. Blocks. Mold Equipment Catalog 
$1,00 refundable, Carla yne. Route One. 
Box 95, Rapid City, South Dakota 57701, 


$1000 MONTHLY Selling Information 
Spare t!me. Free Details. Royal 
Enterprises 2625 Bretton. Dept, PM5. 
Wichita Falls, Texas 76308, 


460% PROFIT from Square Foot V*' 1 
Plastic. Details Free. Jo-Mar-Ko, RGB 
A 34893. Detroit. Mich, 4*234, 


$250.00 PER 1000 Stuffing Envelopes at 
Home, Information 254 and Stamped Self- 
Addressed Envelope, Royal Enterprises, 
2625 Bretton, Dept PM 5. Wichita falls, 
Texas 76308. 


MAILORDER Records help get Increased 
business! Complete 32 page Record Book 
shows your inquiries, orders, advertising, 
expense, etc. Only 51.00, H, C. KAPPEL, 

POPULAR MECHANICS, DEPT. ft. 224 WEST 
37TH STREET, NEW YORK. NEW TURK 
10019, 


BIG MONEY Raising Potted Herbs. Free 
Seeds, Herbalism Inslitute-B, Box 968, 
Glendora, California 91740- 


ADDRESSERS and Mailers Needed. Be- 
ta Hs 104, American Drop-Ship Suppliers, 
Dept. 130, Pittsfield, Mass. Q12QL. 


EARN 550,0ft Daily manufacturing Con- 
crete Fence Posts. Practically no Invest- 
ment. Send stamped -addressed envelope, 
American. Excelsior Springs. Mo, 64624, 

$460.60 MONTHLY Raising giant fish- 

worms, soilless method, Charlie Morgan, 
Dustmen. Florida 33513. 


START YOUR OWN BUSINESS! IDO'S to 
choose from. Free details. I.C.I., Box 
216XP, Manteca, Calif. 95336. 


EARN $90.60 DAILY Manufacturing Con- 
crete Bricks, Almost No Investment, send 
large Stamped Envelope. Hllmar, Bax 
347-DH, Valrko. Florida 33594, 


EARN Money raising flstrworms for us! 
Write' Oakhaven-38, Cedar Hill, Texas 
75104, 


MAILORDER DEALERS WANTED, Earn out- 
standing profits using tested promotions! 
Executive tyoa business. RUTWARO-PE, 
Georgetown, Conn. 06829. 


$1.06 LISTS You veer sent to 1000 
Importers. Jobbers. Mailers, our mailing 
year. Dlxleml. King. North Carolina 27021. 



MAIL Baby Catalogs Imprinted with 
your address to New Matters for Bis 
Profits' Details 250 Vote PM. Ypsllarrti, 
Michigan 4*197, 



MAILORDER BEGINNERS LIBRARY, Learn 

Professional Secrets Inexpensively! write- 
HOW, Box 4457-PMS, Downey, California 
90241. 



HOW TO RAISE II 00,00 to 
SI .090, 000.00 1! Write; Capital-PM, 

Dawsonville, Georgia *0534. 



1000% PROFIT Bronzing Baby Shoes At 
Home. Free Literature. NSC-PM. Gower, 
Missouri 64454, 



NEW. Compact lire extinguisher Fan- 
tastic profits. Exclusive territories. 
Norwich Chemical, Norwich. Connecticut 
06397. 



FREE Details and Catalog to Begin a 
Profitable Mailorder Business. Yvon 
Patraulea. 173 West 78th Street. New 
York, New York 10024. 



MAKE $92.00 FROM Square Foot Ply- 
wood {Jigsaw or Bandsaw necessary) 
(Proof). details 254 (Refundable), 
Wood art. Bridgewater, Mass. 02324. 



HOMEWORKERS— Mailers; Wanted! Free 
Information. A. Allen, 241* Lori, Santa 
Ana, California, 92706. 



MAKE $7. 5ft to $15. 00 hourly building 
portable custom cases in your home. Huge 
demand. Get orders by mail. We supply 
materials. Instructions — everyth in*. Free 
beta! is, Cuslo mease, 6075 De Soto. Dept. 
X-K-E, Woodland Hills, California 91364. 

FREE COLLECTION AGENCY E*t*ii$H 
$1 000-00 Monthly Possible, Master-PM, 
Oawsonville, Georgia 30534, 



$25 DAILY Possible At Home. Details— 
Push Stamped, Addressed Envelope. 
INFOMART, Box 597-T5, Lansing, Mich. 
4*903. 



REPAIR WATCHES For Profit or Hobby 
Learn at home. Free information. Chicago 
School cf Watchmaking, Dept. YEA. Fox 
River Grove, Illinois 6002 1. 



NEW EXCITING BUSINESS. Free Details. 
T Pearson, 797 Haight, San Francisco. 
Calif, 94117, Dept. 1027. 



MAILORDER— Establish your own busi- 
ness. Everything supplied — catalogs, ads, 
photos, mailing lists. Merchandise drop- 
shipped. Gif-Guide. 1137 Crenshaw. Dent, 
4D4. Los An geles 90019. 



A MATING Mailorder Profits using proven 
methods. Details Free, Chapman, 390-VE 
Danbury Road. Wilton, Conn. 06*97. 



BOOKKEEPERS Operate Profitable Book- 
keeping Service. Earn $lD.Dft-$20.ft0 hour. 
Details free. Universal Bookkeeping, Box 
664-M. Springfield, Missouri 65BP1. 



$250,00 PER Thousand stuffing enve- 
lopes! Unconditional Money-Back guaran- 
tee! Complete Starters Kit SI. Oft. HftMC- 
wOrkehs. box 24413-NE, Oakland, Cal. 
94623. 



RECEIVE $250.00 Per Thousand— stuff 
Enve Topes— Ea rn Im mediately— Beta i I s 

254. Saffar. Box 1956-PMB, Atlanta, 
Georgia 30301. 



CLAIM ABANDONED SILVER— $20,000 
Secret Revealed! Free information; 
Silverman 4A-13, Box 548, Woodville, 
Texas 75979. 



START Your Own Correspondence 
School. United Career Schools, 5820 P 
Imperial Hy wav, South Gate. Calif. 90280, 



WORLD'S Largest supply. Merchandise 
25% to 40% under wholesale. Bankrupts. 
Closeouts tot on dollar. Imports. Hong 

a clothes. Automobile discounts. Free 
s. International Buyers, Box 
163*8 MM. Portland. Oregon 97233 . 



SILL Books by mall. Complete dealer 
set-up— 254 Midwest Mall Sales, 
Box 44R2-PM, Shawano. Wisconsin 54166, 



$200 WEEKLY! Make, Sell Bricks! Free 

Information! Xcitp Bricks, 5715 N. Mozart, 
Chicago, IN. 60659. 



I MADE $48,090.06 Year by Mailorder! 
Helped otters make money! Start with 
$15.00 — Free Proof. Torrey, Box 318-Y, 
Ypsllantl. Michigan 48137. 



BECOME Our Mail Order Distributor with 
$150 Investment. Free Brochure. Audit 
Controls, 40 Brooks I de Ave.. Fair Lawn, 
New Jersey 07410. 



PORTABLE Sandblaster $29.95. Distribu- 
tor wanted Free brochure, INKA. Box 
66573- A, Houston, Texas 77006. 



MAILORDER Millionaire helps beginners 
make $500 weekly. Free report reveals 
secret plan! Executive (IA5), 333 North 
Michigan, Chicago 00601. 



FREE SECRET BOOK '2042 Unique 
Proven Enterprises." Tiny businesses but 
huge profits! How Little Fellows beat infla- 
tion, work home! Hay lings, T37, Carlsbad, 
California 9200* 



$200,00 DAILY In Your Mailbox! Oppor- 
tunity To Follow Mailorder Experts. Free 
Details. Associates, Box 136- A. Holland. 
Mich, 49423, 



TAKE Catalog orders. We drop-ship lftfll 
best selling specialty products. Lowest be- 
low wholesale prices. Immediate Delivery 
Spectacular home business opportunity. 
Free Book. Specialty Merchandise. Dept, 
KE, Woodland Hills, California 91364. 

HOW TO MAKE MONEY ADDRESSING, 
MAILING LETTERS. OFFER DETAILS 104. 
Lindbloom, 3636 West Peterson, Chicago 



$3,000 MONTHLY from your 
Write: Craig-105, 8614U Troy, 
Valley, California 92077. 



hornet! 

Spring 



BECOME "Mortgage Broker M Lucrative! 
Capital Sources, Box 640099, Uleta, Florida 
33164. 



$206.00 SPARE Time earnings with your 
Tabltsaw. Writ*: Workshop Five. 

3800 Harney, Vancouver, Washington 
96660. 



REPAIR Hydraulic Jacks— Details Free, 
Write: Hydraulic Parts Supply, Box 295, 
Port Isabel. Texas 78578. 



BEGINNERS. Best Start. Mail Order. 
Details Free. Cornucopia, Box 3-39223, 
GroEsheck, Ohio 45239- 



BIG profits Addressing Envelopes 254, 
Willard, Box 1497JC, Tustin. Calif. 926*0, 



FREE Details. 1 00-400% profit selling 
bocks by mail. Profit, *5* Glencoe. 
Denver, Colorado *0220. 



$200 WEEKLY STUFFING ENVELOPES 

home. Start Immediately. Details 254. 
ARTHUR'S, Box 526PM. Mt. Airy. North 
Carolina i7030. 

WORRY and KATE GONE FOREVER , . * ! 

Details— Guaranteed Free. JAWCD, PO Box 
345 MW5, Stoughton, Wise. 53589. 



"MAILORDER Beginners Library ” Seven 
outstanding books. Complete set, $6.50, 
(Dealers wanted.) Neil H, Tasker, Shamo- 
kin, Pennsylvania 17872, 
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